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FATTENING CATTLE ON BLUE GRASS PASTURE. 
By F. B. MUMFORD, 
INTRODUCTION. 
ORIGIN OF THE INVESTIGATIONS. 
In 1902 the Missouri Experiment Station undertook a series of 
investigations in co-operation with the United States Department of 
Agriculture, the object of which was to determine the relative efficiency 
of the various foodstuffs singly and in combination for beef produc-
tion. 
Much valuable data on cattle feeding had been collected and pub-
lished by the Missouri Experiment Station prior to 1903 by the former 
Director H. J. Waters. The results recorded in this bulletin relate 
to the investigations which have been made since May I, 1903. from 
which date the author of this bulletin has been respollsihle for these 
experiments. 
Grateful acknow le<1gmellt is hereby made to Di rector H. J. 
Waters for important suggestions in the original plan; to M. W. I-Iar-
:per, C. H. Hechler, F. G. King, and C. W. Rine, who were at various 
times assistants in the cattle feeding experiments. To all of these men , 
large credit is due for the success of this investigation. 
In recording the great accumulation of data resulting from so 
extended an investigation the attempt has been made to place on 
record alI the results in such a form that they may be studied in-
telligently by those interested in the subj eet. It is thus made possible 
for anyone to make his own interpretations and draw his own con-
clusions. The interpretations and conclusions drawn seem to be clearly 
indicated by the results obtained in these particular experiments. 
Cel'ta~n questions here investigated remain unanswered and require 
stilI further investigation. 
THE FACTORS OF BEEF PRODUCTION INVESTIGATED. 
The investigations recorded in this bulletin are primarily concerned 
with the following factors of beef prodl1ction: 
1. The infll1ence of age on profitable beef production. 
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2. The relation of the condition of the animal to the economy of 
gain. , 
3. The effect of adding different supplements to corn for fatten-
ing cattle on blue grass pasture. 
4. The influence Of the length of the feeding period on the 
economy of gain. 
5. Seasonal influence. 
' 6. The importance of the margin between the buying and selling 
price as a factor in profitable beef production. 
THE FATTENING OR FINISHING PROCESS. 
The terms fattening and finishing are frequently used in this 
bulletin, and when used it is to be understood that they refer to the 
changes which take place in the condition of animals which result in 
the accumulation of fat in the body of the animal. In the fat cattle 
markets of this country the different degrees of fatness are indicated by 
the use of such terms as prime, choice, gooel, medium and common, 
rough steers. These terms are used primarily to indicate the eli f-
ference in the condition or fatness of the animal to be sold. The 
terms also involve, to some extent, the quality of the animals in ques-
tion. There are no definite and accurate terms which can be used to 
designate the varying degrees of the condition in fat cattle. 
'When beef cattle are fed for a certain period of time on a full 
ration of concentrated grains with roughage they reach a condition 
when they are said to be finished or ripe or fattened or prime. By the 
practical man this condition is sometimes described as bloom. When an 
animal has reached this period in its development of fat tissue it is 
not able longer to use food and improve in respect to those qualities 
which are desirable in fattened animals. It is, therefore, seldom or 
never profitable to feed animals after they have reC).ched this finished 
condition. The great bulk of cattle that pass through our fat cattle 
markets are sold long before they have reached this condition or ripe-
ness or finish which entitles them to the designation of finished cattle. 
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PART I. 
GENERAL PLAN OF ~NVESTIGATIONS. 
Extent of Investigations. 
The experiments here recorded cover a period of five years 
(May I, 1903 to December I, 1907) and involve the feeding of 300 head 
of cattle of various ages and divided for purposes of experiment into 
forty lots. It is believed that the number of animals used, .the similar-
ity of the conditions surrounding each investigation, the duplication of 
important experiments and the painstaking care exercised in record-
ing the results all contribute to the accnracy of the conclusions drawn. 
The Animals. 
The cattle used in all these investigations were native Missouri 
cattle of high grade representing from one-half to seven-eighths of the 
blood of the Hereford, Shorthorn ancl Aberdeen Angus breeds of 
beef cattle. All the cattle fed were above the average in quality. 
The animals were purchased from several different sections of the state 
noted for the excellent quality of their cattle. Herefords were pur-
chased in Bates County from the Egger Cattle Company, and in 
Boone County from Mr. Turner McDaine and Mr. John Wilhite. 
Shorthorns were secured from Mr. C. D. Benner of Platte County 
and from several farmers in Boone County. The Aberdeen. Angus 
cattle fed in this experiment were obtained from Mr. Wallace Estill 
of Howard County. 
Assorting the Cattle. 
In all feeding experiments which involve the comparison of dif-
ferent methods of feeding or the relative efficiency of varying rations, 
the most difficult factor to control is the individual difference of the 
animals employed. It is a weI! known fact that aninials of the same 
age, breeding and apparent thrift may sometimes behave very different:-
ly when fed 011 the same. ration. It is thus easily possible in any in-
vestigation to arrive at results which are apparently clue to the particu-
lar method ·employed or to the ration fed, but which in reality may be 
entirely due to the individual differences of the amimals usecl. It 
is in the highest degree important, therefore, that the disturbing' 
influence of this personal variation of the individual animal be elinliriat-
ecl. The llsual method, and probably the most successful one is to 
employ large numbers of animals and divide them into groups consist-
.ing of animals of the same size, age, quality, breeding, thrift ancl 
vigor. 
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In the experiment here reported two methods of eliminating 
the variations due to individual differences were employed. The care-
ful assorting into groups as described above, and in addition and 
equally important, before dividing the animals into groups a rigorous 
selection, was made in which all animals of unusual characters, either 
above or below the mean, were thrown out. This left only those 
individuals which had every appearance of being entirely normal. 
After this rigorous selection the animals were then most carefully 
assorted into groups of equal character. This method of selection 
and division was very satisfactory as indicated by the results here 
recorded, which were for the most part consistent and agreed from year 
to year. 
Preliminary Feeding. 
The results of any feeding test may be greatly influenced by 
the condition of the animals at the beginning of the experiment. 
This condition is primarily due to their previous treatment particularly 
as regards the kind and amounts of food received. In all the summer 
feeding experiments here recorded the cattle were owned by the 
Experiment Station for six months before the tests began and an 
accurate record of all the food consumed during this period is avail-
able for study. , 
In general the animals were divided into lots ' during the pre-
ceding winter and given a small grain ration with various roughages, 
such as clover, corn stover, sorghum, cowpea hay, timothy hay ancl 
alfalfa. These were compared with a view to determining their 
values for wintering cattle. The influence of the previous treatment 
is an important one among the factors of beef production and the 
results from feeding cattle of unknown history are therefore far less 
reliable than are those results secured with cattle whose history is 
known. 
Pasture, Shade and Water. 
The pastures on which the cattle were grazed in all these ex-
perinients were highly productive blue grass (poa pratensis) pastures. 
These areas have been constantly in grass for many years and they are 
typical of most of the permanent blue grass pastures in this section of 
the country. The pastures are located on land somewhat roIling and 
in some cases furrowed with ravines in' the sides of which the hne-
stonerock comes to the surface. 
A small amount of orchard grass was mixed with the blue grass 
but this was not readily eaten by the cattle and because of the fact 
that all steers at all times had an abundance of blue grass the small 
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amollnt of orchard grass present in no way influenced the final restllt. 
No attempt was made to determine the yields of grass measured in 
pounds of beef but the tlniform policy was followed of so grazing 
the pastures that the animals should at all times be supplied with all 
the grass they could eat. All the pastures were abundantly supplied 
with shade trees. 
The water before the season of 1907 in four of the pastures 
was from surface ponds but these were well protected by suitable 
fences <md supplied to the cattle in tanks. In fom of the pastures 
the ,vater was secured from flo-wing natural· springs. In 1907 the 
pa~tl1res were all piped and pure deep well water supplied to every 
lot in convenient tanks. 
The Method of Feeding. 
The cattle were all full fed, that is, they received all the grain 
tllCY would eat. In all years the grain was fed once a day in the 
morning in feed boxes in the pastures. It was cllstomary to feed all 
tile grain the animals would eat up clean before the next feeding 
time. It tl1t1s frequently happened that the cattle did not eat all 
the grain immediately but returned to the feed boxes several times 
during the clay. Exception to this plan is to be observed in 1906 
when the effort was made to feed grain in such amounts that the 
cattle would eat up all the grain given in one or two h0111's after 
feeding. The effect of this method of feeding is discussed 011 page 
305, Salt was kept constantly before the animals in one end of the 
feed boxes. 
Length of the Feeding Period. 
The length of the feeding period varied with the different ages. 
In general the cattle were all turned to grass May 1st and were full 
fed from 210 to 217 clays. Exceptions to this will be noted in 1907 
when three-year-old cattle were finished in 147 days. In general it • 
may be said that the two- and three-year-old cattle were well finished 
at the end of the seven months' feeding period. While the yearlings 
in every instance required from forty to sixty days longer feeding 
before they could be rated as well finished. It must also be noted 
that in the year 1905 the cattle were started on feed February 1st, 
while still in the dry lot. The yearling cattle finished on grass dur-
ing the year 1907 had been full fed from December I, 1906. The 
ba~is for comparison is in all cases for the seven months or less feed-
ing period and does not include the after period of forty to sixty 
clays which was needed to finish the yearling cattle. 
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Feeds and Prices. 
The basis of every ration was shelled corn. The quality of 
corn used was on the average a' grade equivalent to No. 2 Mixed 
Corn, as graded in the western markets. The supplements fed with 
corn were linseed meal, cottonseed meal and gluten feed. In 1907 the 
linseed fed was pea size. In other years it was fed as finely ground 
meal. Our experience is that the coarser gro,und pea size is more 
palatable and hence more efficient than the more finely ground meal. 
The following scale of prices was used for computing the financial 
statements which appear in Table~~ 48 to 56, page 377· 
Shelled corn 40 cents per bushel. 
Linseed meal, $28 per ton. 
Cottonseed meal, $24 per ton. 
Gluten feed, $22 per ton. 
Pasture-yearlings, 60 cents, older cattle, 75 cents, per head per 
month. 
Attention is called to the fact that the prices of foodstuffs are 
constantly changing and the financial statement will therefore vary 
with the prices of feeds. The efficiency of the various rations is 
best stucied by comparing the rate of gain and the grain 1'equired 
per pound of gain. This comparison can readily be made from the 
tables printed in the text. However in Table 47 on page 372 the 
attempt has been made to calculate the cost of gain when foodstuffs 
vary in price. 
Method of Weighing. 
The initial weights of the cattle were obtained by weighing the 
cattle three days in succession and taking the average of the three 
as the weight at the beginnilig of the experiment. During the 
progress of the experiment the cattle were weighed regularly every 
thirty days. Each animal was numbered by means of a brass tag 
strapped on the neck of the steer, and in taking the weights each 
animal was weighed separately. The variations observed in some 
animals tended to emphasize the importance of careful selection and 
assorting of cattle at the beginning of the experiment, and of having 
enough animals in each lot to overcome the variations due to indi-
viduality. 
Purpose of Fattening Cattle. 
The cattle feeder has two purposes in view in full feeding beef 
cattle. He desires to increase the weight of , the animals and to 
improve their condition in regard to fatness. -It is exceedingly dif-
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ficult to fix upon a definite standard of measurement for recording 
the changes which take place in the condition of fattening animals. 
The weight of the cattle at regular intervals if taken under the 
same conditions at each weighing is a fairly accurate measure of 
the actual increase in live weight, it is also to a .certain extent an 
indication of the changes in the condition of the animal. In the 
long feeding experiments, such as those recorded in this bulletin, 
where the animals were weighed three days in succession at the 
beginning of the experiments and at thirty day intervals during 
the progress of the test ancl again three clays in sL1ccession at the 
encl. it is believed that an accurate record has been secmed of the 
actual changes in the live weight of the animal. . 
The total gains and the average daily gains based upon the 
results secured for the entire feecling period are reasonably accurate 
and reliable. It is probably true that conclusions based upon the 
monthly weighings are not so accurate, ancl these results are not, 
therefore, emphasized. 
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PART II. 
SUPPLEMENTS TO CORN FOR FATTENING YEARLING CATTLE ON 
BLUE GRASS PASTURE. 
THE RATE OF GAIN. 
The primary purpose of feeding cattle heavily on concentrated 
rations of grain is to produce in them a condition of fatness which 
the markets demand. One important index of the improvement being 
made in this condition is the rapidity with which the animal increases 
in live weight. Thus the rate of gain will generally show the progress 
the animal is making towal'd the desired condition of fatness. Other 
things being equal that ration which produces the most rapid gains 
will fatten the animal most quickly. This will apply without im-
pOl-tant exception to fairly mature cattle two years old and over. With 
calves and yearlings the increase in live weight represents growth as 
well as increased fatness, anel rations might therefore be so con-
stituted as to produce rapid gains, ancl not at the same time bring 
about the condition of fatness so necessary in fitting an.imals for the 
butcher's block. The rate of gain in these experiments was greatest 
in general in the lots receiving corn and linseed meal, followed closely 
l)y (om and gluten feed and corn and cottollseed meal, whik corn 
alone made the lowest gains of all. As will be seen by Table I 
the average daily gains w:re for corn and linseed meal 2.22 pounds; 
corn and cottonseed meal 2_ I 5 pounds; corn and gluten feed 2.16 
pounds, and corn alone 2.03 pounds per day and per heac!. 
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() II C l'eaS()Il, ;llId pl'llll ;"" .\' IiI ,' (, IIIlII'IIlIi l lg tl il l' , 1' ''1' Illi , illl'l'l'a" I'tI 
g;l ill m ad e I )), I Il l ' (,; 1111l' I'l'l'l' i l' il lg Ilill llgl' ll"l I'i SlIppl l' llll 'lll , ill 111 "il' 
l'a li ()lI s i s tiIal 11t \' Sllppklll CIlI l' <1 fl'l,tl s ; IIT 111111'(' palalal)'" ;tlill :ll'l ' 
tllnd o r c (,:ltc ll ill larger ( 111 <111 1 il ies (~ l'\' T al )'" (1 , Jl" gc 3 ()}J, , ) 
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Not only does r rate of gain vary with the amount of grain 
eaten when different rations are compared, but when we compare 
the same ration for different years we find, as might be expected, 
that the larger the consumption of grain per thotlsancl pounds live 
weight, the mO~'e rapid the gains. 
There will be observed certain exceptions to the general rules 
mentioned abQve. In 1903 the lot receiving corn and cottonseed 
meal ate less grain per thousand pounds live weight than did the 
lots receiving corn and gluten feed and corn alone, but made more 
rapid gains. Again in I905 the lot receiving corn and linseed oil 
meal made more rapid gains than lots receiving corn and cottonseed 
meal and corn and gluten feed, although the amount of grain eaten 
per thousand pounds live weight was practically the same for each 
of the three lots. Other slight exceptions to the rnle are observed 
in the years 1906 and 1907. 
THE IMPORTANCE OF PALATABILITY. 
The results of these investigations tend to emphasize the im-
portance of palatability in the ration. It is apparent that the greater 
the palatability the greater the consumption · of food. The greater 
the consumption of food the more rapid the rate of gain, and the 
shorter the period required for fattening the animals. The importance 
of palatability has been demonstrated by careful experiments and the 
results have shown conclusively that a very palatable ration catlses 
a greater secretion of digestive fluids, and consequently better diges-
tion and absorption in the body of the animal. It requires a certain 
amOtlnt of feed for maintenance, and theoretically all the feed con-
sumed above tIle fixed maintenance requirements will be used for 
increase in live weight. In the mixing of rations, therefore, for 
fattening an!mals their palatability is a factor of prime importance. 
The more palatable the ration the greater will be the consumption 
of food and the greater will be the increase in live weight. These 
facts are clearly shown in Tables 6 and 7. 1:1 these experiments 
the palatability of a ration of shelled corn has been increased by 
the addition of cotton and linseed oil meal in the way named. The 
palatability of an exclusive ration of shelled corn has not been improved 
by the addition of gluten feed. 
THE EFFECT OF RATIONS ON THE DAILY GAINS AT DIFFERENT 
STAGES OF THE FATTENING PERIOD. 
What is the relative efficiency of different rations at different 
stages of the fattening period? Is it true that one may be highly 
efficient and profitable for a short feeding period while another ration 
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wil! be more efficient and more profitable for a longer period? An 
answer to this question cannot fail to be of great significance to the 
cattle feeder and should throw some light on the best rations for 
the short feeding period as compared with a longer one. 
In the preceding discussion on the rate of gain (page 296), the 
averages for the entire period were comparecl. In the present dis-
cussion attention is called to the average daily gains by months during 
the different years of this investigati.on. The following Table (1903, 
1905, 1906 and 19(7) is arranged to show the average daily gains 
by thirty clay periods. 
'1'ABL]} 2. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE-COM-
PARISON OF SUPPLEMENTS TO CORN-AVERAGE DAILY 
GAINS BY MONTHLY PERIODS. 
I I 
TIl 
IV 
V 
VI 
VII 
Four Years' Experiments with 126 Animals. 
Paiod. 
!\lny . .. . 
June ... 
July .... 
October. . .. I I 
I 
November . . ...... 1 
1903. 
Corll alone. 
2.81 
2 4H 
J·7[ 
I. 7 [ 
2 . .'l[ 
[·57 
r .54 
Corn and 
linseed oil 
ll1t:'nl. 
.) ('7 
2 9H 
2.2() 
2·47 
2.JI 
2,14 
Corn and 
cottonseed 
meal. 
2·74 
2.3 1 
2.0'! 
2,2tl 
:.l 6') 
2.36 
r. S7 
Corn and 
gluten feed. 
2·70 
2'55 
1. 76 
2,03 
3·T{ 
[ 76 
1. 89 
- --_._._-_._ --_ .. _.-.! _ _ ._---------------'----- - -----
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TABJ~}1J 2-Continued. 
1905. 
----- --_._ .... _-_ ......... __ .. __ . . - ._._- .. -. 
Corn and 
P"riod. Corn alune. I inseed oil 
meaL 
I May ., •••••• 0 • • • • ••• 2 8' . oJ 3. 16 
II June ....... 2.48 2 · 33 
III July . .. .. r .80 x.8i 
IV August . . . . ... . I 62 2 . .!O 
V September . .. 1.81 2 , :20 
VI Ollobel". . ... . . 1.86 2 58 
VIr November .. . . 1. 67 1·5+ 
1906. 
'---'------
Period. 
lila>, 
II June 
III July . ... . .. .. . . . . 
IV August. ...... . . . 
V September. 
VI Oc'abel" .. . 
VII Novemb~r .......... . 
I Corn and Corn alolle . lin>eed oil 
I meaL 
I-~--- --2~'-7--
1. 83 2.40 
2 4., 2 2<) 
1.21 I 76 
2 .DO 2 14 
2.86 2.62 
·5.! 1.62 
Corn and 
cotton>eed 
meal. 
I 
I Corn and 
I gluten feed. 
---1-"---· -..... -
3 21 3 36 
, 1<) 
1 . 65 
2.04 
2 . 31 
I 6<) 
J.SS 
Corn and 
cottonseed 
meal. 
2 86 
J. 7 1 
2.7 1 
1.19 
2.38 
2 29 
I. :;7 
:!.O2 
:2 .OJ 
1 07 
1. 67 
2 . 1.2 
1·57 
Corn 5 lllll~. 
Corn and 
Ii nseed 2 
1l10l'i. 
2 57 
1·<)3 
J. 6') 
I.S! 
2.05 
2 57 
2. 38 
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TABLB] 2--Continued. 
Period. 
May •.. . .... . . . . .. .. 1.c)5 1.95 
I[ Tune .... .. 2.0~) 2·57 
III .July ........ I. ':13 1.95 
IV August ..... . 2 . 0~ I. 32 
V St'ptember .... . .... I 1.93 1 . 48 
--- ---_._--
1.62 
1·9,'; 
2 · S8 
2.00 
2 . 00 
1. 85 
2.68 
2.02 
I. 59 
- - - -----_._--_ .. _----------_ .. __ ._---_._-_ .. __ ._----
Four Years' Average. 
Period. Corn alone. 
Corn alld I Corn and 
linseed cottonseed 
meal. meal. 
Corn and 
gluten t,~ ed. 
Avt'rage 
or all 
Hations. 
-~~ay . . .. - --2,40 -·- .. I --:·-~ ~--- --.. ~-.-.~~- .--- -'- ~~03 ---- 2·5S 
II June.. 2.IS 2.39 2.04 2.2') 2.H 
III .July ..... 2.10 2.22 2.25 I. Flc) 2.16 
IV August . . 1.69 I.Cp I. S') 2.(J,; I.S6 
V Sept ... 2.00 1.8S 2.29 2 41 2.0S 
VI Octo'Jer. 2.10 2·5~ 2 .0!) 1.94 2.22 
VIr Nov .. . . . 1.24 I. S(, I. 7S I. 73 
These tables show conclt1sively that corn supplemented by lin-
seed oil meal and cottonseed meal make more rapid gains than a ration 
of corn alone. They show also that in almost every case a ration 
of corn made considerably smaller gains during the last two months 
of the fattening period. It should also be noted that in every case 
and with each ration the average daily gain decreases rapidly toward 
the end -of the fattening period. There is, however, to be noted a 
marked exception to this rule in the I906 experiments. In this year 
Lot 70 was fed for 11ve months on a ration of shelled corn, and 
for two months at the end of the fattening period on a ration con-
sisting of corn and linseed oil meal in the proportions of seven of 
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corn and one of linseed oil meal. This lot made average and consistent 
gains during the first five months of the period while corn alone COll-
stituted the ration, but upon the addition of linseed oil meal during the 
last two ITlonths, the gains rapidly increased. This will be more clearly 
shown by reference to Table 3. It will be seen from this table that 
Lot 70 receiving shelled corn for five months and corn and linseed 
0:1 meal for two months made an average daily gain for the first five 
months of 2.01 pounds per day per head, ancl during the last two 
months of the period an average daily gain of 248 pounds per day 
per head. 
TABLE 3. 
VALUE OF LINSEED OILMEAL DURING THE LAST PART OF THE 
FEEDING PERIOD-AVERAGE DAILY GAIN-YEAR 1906. 
--_ ... _---_.------.--------- - ----------_._---------------------- -----
Lot 70 
Lot 71 Corn fh'e months and 
Corn COrn and linseed meal 
bl'o months 
Lot 73 
Corn allcl 
Ii Ilseed 
meal 
Lot 7J 
Corn and 
cottoll~e~d 
ll1t'ul 
------- --- --_ .. _- --..... _---- ---- - --- ------
Lbs. Lbs. Lbs. Lbs. 
First five monlhs . 1.93 2 . 01 ~ 23 
Last two months .. I.0C) 2.4 8 2 . 1 ~ 1 93 
I 
Not only were the average daily gains in Lot 70 receiving shelled 
corn materially increased by the addition of linseed oil meal. but the 
Lot (70), receiving this addition during the last two months ~f the 
feeding period made a larger gain than was made by any other ration 
in the experiment during the same time. These results also show 
what has been mentioned in the preceding discussion, page 301, that 
the supplemented rations maintained average daily gains during the 
closing weeks of the fattening period much more successfully than 
corn alone. (Compare Lots 71, 72:, and 73.) 
Lot 70 was the only lot in five years' investigations with four 
hundred cattle that made a larger gain during the last two m:onths 
of the feeding period than during the ,earlier months. This important 
result is to be particularly noted as it tends to emphasize in a marked 
degree the effect of adding the nitrogenous supplements to an ex-
clusive corn ration during the closing weeks of the fattening period. 
It also indirectly tends to confirm what has already been said that 
the nitrogenous supplements will invariably produce higher gains than 
corn alone in animals already in high condition. It is probably true 
FATTENING CATTLE ON BLLJE GRASS PASTURE;. 303 
that the reason for the marked effici ency of the linseed meal during 
the later stages of the fattening process is due to the greater palata-
bility of the ration, which induces the animal to consume considerably 
larger quantities of the rations off·ered. It is manifestly increasingly 
important to consider the effect of palatability during the later stages 
of the fattening process than during the beginning when the animals 
are in thin condition. 
The conclusion seems clear from the results of these investiga-
tions that it will be highly profitable to feed a limited amount of 
nitrogenous supplements during the later stages of the feeding period 
to cattle that have received an exclusive grain ration of corn. 
GRAIN REQUIREMENT FOR ONE POUND GAIN-YEARLINGS. 
What is the trne measure of the efficiency of a ration for beef 
production? Is it possible to lix upon a standard measurement that 
shall be constant and accurate and will give the data necessary for 
the cattle feeder to determine the most profitable ration to feed uncleI' 
a given set of conditions? It is evident that the cost of a ration is 
not an accurate measure because it is constantly cha.nging. In winter 
feeding experiments the amount of dry matter required to make a 
pound of gain is probably the most accurate measure of efficiency. 
In summer feeding experiments where cattle are grazed it is not 
possible to determine the amount of grass consumed ancl hence the 
amount of dry matter eaten cannot be accurately calculatecl. The 
nearest accurate standard of measurement which can be applicd to 
summer feeding experiments is the amount of grain pequired to make 
a pound of gain. This standarcl of meaS1l1'C1l1ent would always be 
accurate if the rations were· made up of the same materials in the 
same proportions. It is not so accurate when the rations vary in the 
kinds and amounts of grain which enter into the ration. It still 
remains, however, the best measure of efficiency available. 
In oreler that the results of the various feeding tests may be 
comparable it is important that the animals should be feel alike and 
especially in respect to the amounts of graip supplied to the animals. 
In all of our investigations reported in this bul1etin, excepting only 
the year 1906, the animals were fed all the grain they would consume 
throughout the feeding experiment. 
The following table exhibits the average amount of grain con-
sumed for one pound of gain by yearling cattle for a period of five 
years: 
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GRAIN REQUIRED TO MAKE ONE POUND OF GAIN-FIVE YEARS' 
RESULTS WITH YEARLING CATTLE. 
One Hundred and Twenty Cattle, Divided into Twenty Lots. 
1 
Year Ration Corn I alone:: 
Corn and 
linseed 
oil meal 
Corn and 
cottOIl-
seed 
meal 
Corn and 
gluten 
ft!ed 
Corn 5 mo. 
Corn and 
I in'eed 
oil meal 
2 months 
Lot 4 I 
7'36IbS · 1 
i 
-- ---! i -----1'-------.. ---- -----
Corn. 
1903 Supplement 
Totul 7.36 e, 
Lot 2.5 
Lot I 
.5·57 Ibs . 
1.86 " 
7·43 " 
Lot 22 
Corll. ... 7·45Ib8. I 6·56Ibs. 
1904 Supplement 1.27 " 
Total .. '. 7.45 ,e 
Corn. 
1905 Supplement 
rotal 
Corn .' 
Lot. 46 
7·26Ibs. 
Lot 71 
7.40 Ibs. 
Total ...... 7 40 " 
Lot 96 
Cum ...... 9.48Ibs. 
1907 Supplemen t 
Total . .... 9 48 " 
Corn. ..... 7.78Ibs. 
Avg. Supplemc·nt 
fotal ... 7· 78 " 
Lot 43 
5.74 Ibs . 
1.3 2 " 
Lot 73 
6.06Ibs. 
. 89 (I 
Lot 94 
and 95 
7.11 Ibs. 
r .72 ., 
8.83 " 
6,3 T Ibs. 
1·45 " . 
7·76 " 
Lot 2 Lot .) 
S 31 lbs. 
I. 77 ,. 
Lot 23 
6.37 Ibs. 
7· 77 " 
Lot 44 
6 08 Ibs. 
Lot 72 
·94 " 
Lot 97 
6.30 Ibs. 
1.37 e, 
1.88 " 
7·,'il ., 
Lot 24 
I 42 " 
7.9 1 " 
Lot 45 
6.lolbs. 
7.50 " 
6.06Ibs. 
Lot 70 
6.80Ibs . 
.29 ., 
7·09 " 
6.80Ibs. 
.29 " 
.. ---------.----------~--- ---------------'--
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The results recorded in the above table indicate that with year-
ling cattle full fed on good blne grass pasture there is very little 
difference in the amonnts of grain required to make. a pound of 
gain with the different rations. Ordinarily we should expect a smaller 
grain requirement where supplemented rations are fed as compared 
with an exclusive grain ration of COl'll. In this investigation, how-
ever, with yearling cattle, extending over five years, there is no ad-
vantage shown in this regard for the supplemented ration. Attention 
has been called (page 310) to the fact that cattle recelv111g 
the supplemented rations consume a larger amount of grain daily per 
rooo pounds live weight. This difference between corn alone and corn 
supplemented with linseed oil meal, cottonseed meal and gluten feed is 
important enough to indicate that there is a real difference in the 
palatability of the different rations. It has also been shown (page 296) 
that the average daily gain is greatest in the supplemented rations 
as compared with corn. The only probable explanation of the ef-
ficiency Of corn alone fed to cattle 011 blue grass pasture as comparee! 
with corn supplemented by linseed oil meal or cottonseec1 meal is that 
the corn lots may eat larger quantities of grass. \i\Thatever difference 
may have existed between the lots in thi s respect it is impossible 
for us to say. It is, howevcr, entirely correct for liS to say that 110 
perceptible difference could be observed. 
INFLUENCE OF CONDITION ON COST OF GAIN. 
If the results for the years 1903, J904, 1905, and 1906 are COll-
sidered by thcmselves it wiI! be s('en that in those years there was 
practically no difference in the amc>t1l1ts of grain required for one 
pound of gain between the lots of cattle receiving the different rations. 
The results for the year 1907 indicate that the supplemented ratiolls 
require considerably less grain for one pound gain than the ration 
of corn alone. The table (5) below is arranged to show the average 
amount of grain required to make one pound of ga'n for the fom 
years, I903, 1904, 1905, and 1906 as compared with the year J907. 
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TABLE 5. 
INFLUENCE OF CONDITION-AVERAGE GRAIN REQUIRED FOR ONE 
POUND OF GAIN. 
Average for four year·. '" 
(1903, '04, 'oS and '06.) 
Average of 19°7 .. .. ..... . 
Corn. 
7.37 Ibs. 
9 · 4S " 
- ------.. - ---------------- --
Corn and 
linseed oil 
111 ea 1. 
7.31 Ibs. 
Corn and Corn ~nd 
cotton<eed I t f 1 
meal. g II en ee<. 
7.39 lb •. 7.6+ Ibs. 
It will be seen from this table that in 1907 the corn ration re-
quired more grain for each pound of gain than did the supplemented 
rations. The explanation of this variation in the results for the years 
mentioned is that the yearlings fed in 1907 had already been on full feed 
six months when they were turned to grass on the first clay of May. 
They were therefore in much higher condition throughout the SU111-
mer feeding period than were the cattle of any other previous year. 
It has already been shown (Table 2, page 299), that the supplemente:l 
rations are more efficient during the later stages of the feeding period. 
The conclusion seems to be justified therefore that with thin yearling 
cattle full fed on blue grass pasture for a period of six or seven 
months, corn is as efficient from the standpoint of the amount of 
grain required to make one pounel of gain as are the supplemented 
rations. Cattle already half fat make more economical gains on corn 
supplemented with linseed oil meal or cottonseed meal than on corn 
alone. 
In practice, corn alone fed to yearlings on blue grass pasture will 
prove as efficient as corn supplemented by linseed oil meal, cottonseed 
meal or gluten feed for the production of cattle that would grade 
on the market as good to choice. For the production of prime 
cattle it would appear fr0111 these results that the addition of linseed 
oil meal to the ration either for the entire period or for the last 
three months of the fattening period will be a profitable practice. 
It has already been pointed out that the fatter the an:mal the 
more efficient relatively are the supplemented rations. It has also 
been demonstrated (Table 3, page 302), that the addition of linseed 
oil meal to the ration of corn alone during the last two months of 
the feeding period results in a largely increased gain, and this gain 
is made at a relatively small consl1mption of grain per pound of 
gain. 
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INFLUENCE OF SUPPLEMENTED RATIONS ON THE DAILY 
CONSUMPTION OF GRAIN-YEARLINGS. 
In fattening animals it is desirable to finish them in the shortest 
possible time consistent with economy. Any practice therefore which 
contributes to rapid gains in live weight and the accompanying improve-
ment in condition is gooc1 practice providing the cost of production is 
not increased. It has already been shown that a large consumption 
of grain is invariably attendee! with rapid gains. It remains for us 
therefore to determine what effect the supplemented rations have upon 
the daily consumption of grain. Table 6 shows the results of feeding 
different rations to yearling cattle cluring t1ve years. 
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TABLE,6. 
GRAIN EATEN DAILY PER ANIMAL-YEARLINGS. 
I Corn 
alone. 
--I----!--
i ! 
Lot 4 
iCorn .. . .. I 15·93 
1903 lsuPPlement. 
ITotal..... .. 15·93 
1906 
I Lot2~ 
IS·75 
15·75 
Lot 46 
14. 65 
14. 65 
Lot 71 
Corn ...... 13.79 
:Supplement ......... . 
! rota!.. . .. . . 13.79 
1 
I 
i 
Icorn . 
I I Sl1pPl~ment.i . 
Lot 96 
I8·7! 
iTotal. .. ... 18·71 
I 
!Corn ... 15 ·77 
Avg. i:3u pplement. 
ITota]. . .... I 15·77 
Corn and 
linseed 
meal. 
Lot 1 
18·55 
Lot 22 
15·54 
Lot 43 
3. 00 
16.03 
Lot 73 
Lot 94 
and 
Lot 9.'> 
12·47 
4 1 [ 
2·55 
16 . .<;8 
18. IS 
13 99 
3. 20 
···--··_····-----,------·-- -T-- - -- -
Corn and 
cottonseed 
meal. 
Lot 2 
12.21 
16.28 
Lot 23 
13·74 
3. 00 
16·7~ 
Lot 44 
3. 00 
16.00 
Lot 72 
13. 2 7 
1·97 
15 . 24 
Lot 97 
IS 49 
2·S6 
18.05 
13·53 
I Corn alon" 
Corn and Is mos. Corn 
gluten feed. and linseed 
I 21nos. 
I 1---- '-- -
Lot 3 I 
12 78 ...... . .. . 
4. 25 I 
17. 01 
Lot 24 I. 
13 68 
3. 00 
16.6::> 
Lot 4.~ 
12·93 
IS 90 
Lot 70 
14 57 
15. 19 
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The influence of a supplement as shown in the above table is 
to increase the amonnt of grain eaten. In this experiment the supple-
ment linseed oil meal leads all the others in its infiuence npon increasing 
the daily food consumption. Cottonseed meal and gluten feed are 
apparently of equal value but the results obtained with gluten feed 
are not uniform. In 1903 gluten feed seemed to be much more 
palatable than the cottonseed meal, but in 1904 and 1905 the cotton-
seed meal seems to have been more palatable than gluten feed. The 
lack of uniformity in the results obtained from feeding gluten feed 
may possibly be explained from the fact that in 1903 the rations 
were fed ill the proportion of three of corn to one of supplement. 
This proportion of cottonseed meal was apparently too large for 
the appetites of the animals. This proportion of gluten feed, however, 
seemed to be more favorable. The gluten feed contains much less 
plOtein than the cottonseed meal, and this may be the real explanation 
for the differences observed. In general the lots receiving corn alone 
consumed the smallest amount of grain of any in the experiment. 
An interesting exception to this is observed in 1907 in which Lot 96 
on corn alone consumed more graiu than any other lot in the experi-
ments of that year. It is not easy to explain this variation from the 
rule which seemed to hold in all other years. 
The results of this experiment seem to indicate that corn sup-
plemented with linseed oil meal will lJe eaten in the largest amounts. 
The daily consumption of this ration by yearling cattle as an averag:e 
for five years was ]7.19 pounds per day and per head. Corn and 
gluten feed comes next with an average daily consumption of 16.51 
pounds per day and per head. Corn and cottonseed meal comes next 
with an average daily consumption for the live years' experiments of 
r6.46 pounds pel" day and per hea(1. The consumption of corn alone 
averaged 15.76 pounds per day. It should be said in this connection 
from the results of our experiments that when corn and cottonseed 
meal and corn and gluten feed are fed to cattle in mixtures which 
approach a balanced ration that the cottonseed meal is somewhat more 
palatable than the gluten feed and is consumed in larger quantities. 
The exclusive grain ration of corn was on the average consumed in 
the smallest amounts and may therefore be considered to be the least 
palatable of all the rations. The differences , however, are not large 
and it must be admitted that the ration of corn alone makes a very 
favorable showing in comparison to the supplemented rations. 
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THE DAILY GRAIN EATEN PER 1000 POUNDS LIVE WEIGHT. 
In discussing the amount of grain consumed daily it is more ac-
curate and satisfactory to compare the amounts of grain eaten per 
lOOO pounds live weight rather than the amounts of grain consumed per 
head. \ 
It is in general true that the animals which consume the largest 
amounts of grain per lOOO pounds live weight will make the most rapid 
gains and finish most rapidly. It is important therefore that we 
study the influences which determine the amounts of grain which are 
consumed daily. In the following table the amounts of grain eaten 
per lOOO pounds live weight are arranged by periods aml by rations so 
that it is possible for us to study the amounts of grain eatcn of the 
different rations fed and also the amounts of grain eaten at different 
stages of the fattening period. 
The average amount of grain eaten per lOOO potlnds live weight 
in these experiments by cattle on blue grass pasture is as follows: 
'rABL,E 7. 
1903 YEARLINGS. 
GRAIN EATEN PER 1000 POUNDS LIVE WEIGHT. 
P",riod 
May .............. . 
II 
III 
IV 
June . . 
July . ... 
Aug .. 
V Sept. 
. ~ .. ~ .. . 
VI Oct .......... .. .. 
VII Nov ...... . 
Corn alone 
------
Lot 4 
16.24 
17·39 
21.28 
19.38 
17 20 
17·77 
1.1 68 
Corn ~'4: 
Ii nSf'ed 
oil meal :4 
Lot I 
14· 17 
16.42 
20·34 
22.30 
2 [ . 27 
19·95 
18 .71 
Corn % 
cottonseed 
meal ;l:{ 
Lot2 
15. 88 
18 . .5 2 
20.69 
20 . 15 
17.90 
17 · 13 
Com 7'4 
glut",,, 
teed >::1 
Lot3 
16 ·99 
21.07 
The tables clearly show that the ' amount of grain eaten by the 
lots fed on the different rations was in the following order: 
I. Corn and linseed oil meal. 
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2 . Corn and gluten feed. 
3. Corn and cottonseed meal. 
4. Corn alone. 
The differences are not large especially as between supplemented 
rations. The sl1pplemented rations, however, are eaten in larger 
amounts than is a ration COl1s:sting of corn alone. 
GRAIN EATEN DURING THE CLOSE OF FATTENING PERIOD. 
A still more important fact, however, is indicated by a carefl11 
study of the rations hy periods. It wi ll be seen that practically the 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE-
GRAIN EATEN DAILY PER 1000 POUNDS LIVE WEIGHT. 
Eleven Experiments with 91 Cattle. 
Period Corn alone 
Lot 4(' Lo\. 4.\ Lot'14 l.ot is 
May .. • • • 0 • •• . . ... U,('4 1 ~. LJ >:l ·SI 12·47 
I I Ju ne .. ... . . . . ... .. 14 . Of) 1.1. 0 , 1.1' C) I 13. 88 
III July. 13 J3 10 
.) 'IS 13 42 13·3.5 
I V Aug. .. 17. 18 17 .87 1; .9 2 Ij, 74 
V Sept. .. . . .... ... .. 16.63 IC) 15 If) 21 IC) 1.1 
\'I Oct. . IS·SI 17·C)1 18 17 IS. 17 
VII Nov .... .. .. . , . . ... 1,. i 2 J 7. ('2 17·()8 17 06 
-_._------------_. 
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TA.BI.;]~ 8-Continued. 
Period 
l'day ..... 
JI June 
II! July 
I V Aug'. .. .. ... . . . . . ... 
V Sept. ... .... . 
VI Oct. .. .. . ... 
VII Nov. . ... . . ... ., . 
. -... , . -_.-_ ...• ", .... __ .,._ .. ,,-"-~,.-.--
Periud. 
I May . , . ,. . .......... 
II June . .. .. .. . ... 
III July 
IV August ... . . . ..... . . . 
V Sc:ptember ... . 
I 
I 
I 
I 
Coin alone 
Corn % Corll T8 
linse"" oil cottonseed 
meal ~~ meal ~ 
-----~-
Lot 7[ Lot 72 Lot 73 
8'9S 8·9 z 8.89 
9 .56 9. 26 9· 29 
[2.21 II. 9[ 11.98 
loS OJ 14 ·75 [3 .87 
l' 
.) 84 16 .24 16·43 
14 .02 16,50 16·79 
13, I I [7·(;6 [7 .05 
190 7 . 
Corn Corn J4 Corn f Corn -¥" 
alone. Ii nseed linseel1 cot tolls" c'd 
oil me al ;.;{ uil meal t meal -+ 
- - "---- --- ----
Lot 96 Lot 94 Lot 95 Lul ':17 
16.07 15 .4 1 1.5. 61 I.'i' C [ 
19 .01 18.07 19. 14 18 .03 
IS 98 17. 14 19.36 18 · 49 
IS 63 1.5 .4 6 16·91 IS.25 
17 .65 13. 22 16.18 16 ,95 
F~\TTENING eArrLI<: ON BLUE: GRASS PASTURE. 3 I 3 
TAJBL]!J 8-Continued. 
AVERAGE OF ALL YEARS. 
Average of all years Corn Corn and Corn and Cor II 
alone. linseed cottonseed gluten Period. oil meal. meal. f~ed. 
- - _ . 
----- -
_._._ •• __ ._----" _0" 
May .. 13·73 13 ·SS 13.46 14· IS 
II June .. .. . . . .. . .. . . IS·4() IS·S2 14. 62 15·44 
III July . . ....... 0 •• • .. 16.72 16.63 15 SI 17. 15 
IV August .... . .... . .. . 17. 65 17 . 29 17.96 19.42 
V September. ..... . ... 16·46 16 90 IS 10 19·5° 
VI October .. . . . I S.S7 IS.II 17 65 IS·.V 
VII November 15 ·5° 17·79 17.4 1 17. 17 
same amounts of grain arc cDl1sU111ed duri1lg the early stages of the 
fattening period when corn is fed alone or in comhination with linseed 
oil meal, cottonseed meal or gluten feed . Towards the close of the fat-
tening period there is a marked difference between th e amounts of grain 
consumed by the cattle receiving snpplemented rations and those recei v-
ing corn alone, and in ('very case the supplemented rations are con-
sumed in considerably larger amounts during the closing weeks of the 
finishing period. It wonlt! seem to be cleady indicatecl that the ration 
consisting of corn alone becomes less and less palatable as the animals 
increase in fatness , and that a more nearly balanced ration is more 
palatable and will be eaten in Im'ger amounts and especially during 
the close of the fattening periocl . 
In all rations except 011e (Lot 70), where the cattle were fnll 
feci, the amount of grain consumed increased steadily until the end of 
the fifth month, after which there was a gradual falling off in the 
amounts consumed. The decrease was less in the case of the supple-
mented rations than in the lots receiving corn exclusively. The ex-
ception to the general rule, that the amount of grain consumed daily 
per rooo pounds live weight was in Lot 70 which received corn for 
the first five months and a mixture of corn six parts and linseed oil 
meal one part for the last two months. In this lot the amount of 
grain consumed increased with considerable regularity to the end of 
the feeding period See Table 3. Lot 70, page 302 
Exception to this general conclusion is to he observed in the year 
1906 when all of the lots were somewhat limited in the amounts of 
gr;lill l' l"1. II I ;111 ,tl ll "r \'l' ; lr ~ IIIl' ,'; lllk IIl'I'" 1' \, ,1 I " 111l' lilllil "f Ill vir 
; lJ ' I ll' li iL- ~ Ih rllllg'h"llt III " 1';111\'11; 11,:":' I'C' I ill, I. III 111l' \'l'a r I I), )!' l iI (' ('; lItk 
IITr,' 11 . >1 rldl f l,. 1 ,lllrill ;":' I lll' lil '.; 1 Iilr l'l' 111I' lltll ' "I' I lll' Il'l 'dill ;":' Jlni,"1 
:11lt! :1.'; :1 ,' lIl h l'IIIIl'lll'(' I ltc' "II lh ll l lll ,tilill "I' g r ;lill ill ''I'l'; I ~ l',J IIIII';lrd Ill l' 
(' Illi (,I' Iii " (' X\ll'l'i lll l'111. 
SUPPLEMENTED RATIONS FATTEN CATTLE MOR E Q UI CKLY T HAN 
CORN ALONE, 
3"31 111 ;11 111( ' 1"11 ,:":(' 1' Illl' fl' l' l lill ,:":' Jll'I'ilid II Il' 111111'" c' :-' I" ' I " i l '" ;11'(' litc' 
g: II II ~ , , \ 11 1 (' , Illll,ill ;lti' l l l "I' fn,d .; , 111('I'l' I" '1',', liI; 1I II ill l'r,,<lI I"l' llil' 
~ ; IIII (' ,I<-gl'\'( ' "1 1':11 11 ",, ill :1 ~ 1\l l rl('\' li li l" II ill. ,tllll'r Il li ll g', I w ill g " '!II :ti, 
I ", I ll e II "' ~ I l 'rltlil;ti,le- r;llillll I II 1('1'11. 
'1'11 (' ('IIJ ldili li ll 1,1 I;II I \( '~~ i " ill g " II('I' :l1 III ":I ~ III(' ,II, \ ' Iii , r :ll'ill i l \ ' 
lI' illl wliich tll (' g; lill ~ :11'(' 11I ;IIIe-, TII"r l' :11' ,' , " l lll' (, :-' (' (' Itli li ll -; II I I ili s 
YE ARLIN G CATTLE ON BLUE GRASS PASTURE , 
G ra in Rat io n-Corn and Linseed O il Mea l. 
Photographed AUgu 3t 9 th , 
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l'r: til y 1I "ld, , \ ~ 11 \lly "I 'i':tiJl" 1-11 1':lgI' 2'),/ ~ h ,," ' ~ t ll; 1I Ill l' ;1 1'(' r:l g(' 
<I : lil y ga ill s " I' <,;)llk r "<'l' il 'i l l ,~' :1 rali"ll " I' (' ''1' 11 :tilllll' IIII' Ih l' eillire 
plTill<l "I' ' l'\'l' 11 il J('III II S II ;1, 2,().l P' )llllll ,; 1)('1' IW:ld :l1 1l 1 d :I."; I l l l ' c ltt k 
J'L'lT i l ' ill g l '(,rll ;ll lf l lill -; l'l'd I ll,,; ti g'aill('d 2,22 1)(II IIl , ls 1'l'J' ,J :t\ :Illll per 
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I'er d ay :lild Jl\'l' 11(':ld, all,J IIIIIS(' 11 11 "" I'll ;IIHI ,!..: llllvll t'c l',J g; lill cd 2, 1() 
1" '1111d s IH'r <1:1." ;111 11 JI lT II l': III, 
II lI' ill il l' Sl'l' ll 11'11111 Ilw o(' ;I I'n: l!.:l'S Ih :11 11Il' sliI'piL- IIl(, IlI ,'<I r ati, " b 
PJ'llI itl cl'd :I "" lI si<ll'l'aill y 1;11' ,:":(' 1' al'l' r : lgl.' ,!:til.<, g:ti ll 1', >1 ' Ill l ' L' ll l:rl' f l' 'diilg 
pl' ri u <l thall did lIl l' r atillil (,I' ('''I' ll : tillill', Thi , I ,(, ~ IIII II:t s Il Cl' ll sec lIrcd 
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in all of our investigations, and it may be taken as demonstrated that 
a ration of corn alone snpplemented with some nitrogenous material 
such as linseed oil meal or cottonseed meal will make larger and more 
rapid gains than will a ration of corn alone when fed to cattle on blue 
grass pasture. If now we compare the gains made dnring the first three 
months of the fattening period, we shall find that the rations produced 
gains per day and per head as follows: Com alone 2.26 pouncls; corn 
and linseed meal 2.38 pounds; corn and cottonseed meal 2.27 pounds; 
corn and gluten feed 2.40 pounds. Here again, it will be observed that 
the average daily gains were larger in every case where corn was sup-
plemented by some nitrogenous feeel stuff. A careful examination 
of the condition of the cattle fed on the various rations was made 
each month during the feeding period, and in every case the cattle 
fed supplemented rations were fatter at the end of three months than 
were the lots fed on corn alone. We are justified, therefore, in draw-
ing the cOilclusion that when it is c1esirecl to bring cattle to a high 
degree of finish in the shortest possible time, a supplemented ration 
should be feci. It does not necessarily follow that the supplemented 
rations are 1110re 'profitable (page 324). 
SEASONAL INFLUENCES. 
A careful study of Table 2, page 299, will show that the 
gains at the cattle varied greatly during the different months of the 
fattening period. Tn every case there were seasonal influences that 
seemed to have a greater influence in determining the amount and 
economy of gain than did the efficiency of the rations. Thus, the 
months May, June and July were uniformly characterized by satis-
factory gains, which were made as the result of the consumption of a 
relatively small amount of grain. On the other hand the month of 
August was in almost every case a very unsatisfactory season, both 
from the standpoint of the gains made and the amount of grain" re-
(juired to make a pounel of gain. In some years this unfavorable 
season began as early as the middle of July and in some cases lasted 
until the middle of September, so that it may be said in general that 
the period from the middle of July until the middle of September is the 
most undesirable period cluring the summer for finishing cattle. It 
is not difficult to find a reason for this fact. The flies are exceedingly 
annoying during this period and the extreme heat causes the cattle 
great discomfort. Undoubtedly the condition of the blue grass at 
this period also has something to do with the results, but this factor 
must be a very small one because in all of our experiments the grass 
Was not pastured closely and there was an abundance of grass at all 
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times. This factor is not so important with cattle on full feed as IS 
the case with grazing cattle. 
A study of the table (2) will also show that the months of 
September and October were good months fr0111 the standpont of rapidi-
ty of gain and cost of gain. In November the amount of grain 
required to make a pound of gain was the largest of any month dur-
ing the summer. This result is due not so much to the fact that No-
vember is in itself a bad season for feeding cattle, but is probably more 
due to the fact that during this month the cattle were nearly finished 
and were in high condition and in this condition fattening cattle gain 
at an expenditure of a large consu111pt;on of fooel. 
THE EFFICIENCY OF RATIONS AT · DIFFERENT STAGES OF THE 
FATTENING PERIOD. 
The amount of grain required to make a pound of gain varies 
considerably at different stages of the fattening period. This is par-
ticularly true in the summer feeding experiments. It will be observed 
from an examination of Table 9 that in general the amount of grain 
required to make a pound of gain is least in May, June and July. The 
average amount of grain of al! rations required to make a pound of 
gain through the first three months of the fattening period was 5.74 
pounds. The average amount of grain for the last four months of 
the feeding period was IO. 15 pounds. In other words it required 77 
per cent more grain to make a pound of ga;n c1nring the last four 
months than it did dming the first three months. The explanation of 
this marked difference in the economy of gains at different stages in 
the fattening period is undoubtedly in most part due to the fact that 
thin animals make more economical gains than do those in half fat or 
fat condition. In all of the investigations so far reported, and in 
tIle investigations of this Station where an;mals have been full fed, 
tbe 'cheapest gains are made at the beginning of the fattening period. 
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THE EFFICIENCY OF RATIONS AT DIFFERENT STAGES OF THE 
FATTENING PERIOD-FIVE YEARS' RESULTS WITH 
YEARLING CATTLE. 
Period 
120 Cattle, Divided Into 20 Lots. 
Month Corn 
1903. 
Corn and 
linseed 
oil meal 
Corn and 
cottonseed 
meal 
-----1------ - - --- -.----- - --
II 
III 
IV 
V 
VI 
VII 
If 
][1 
IV 
V 
VI 
VII 
May . .. ... . 
June ... .. .. 
July .. .... .. 
August. ... 
September. 
October . ... 
November .. 
May. 
June . .. .... 
July ... .. . ' 
August . ... 
September 
October .. . 
November .. 
Lot 4 
3. 03 lbs. 
5.38 " 
6.63 " 
10·37 " I 
7. 25 " 
II .66 
" 
ro.,)6 " 
1905. 
Lot 4E 
3·44 lbs. 
4. 85 " 
6.65 " 
10 .28 " 
c)·43 " 
9· I" " 
10.64 " 
Lot I Lot 2 
3·49 lbs. 4 ·06Ibs. 
4 51 5. 24 " 
7·99 " 7·6r " 
8·77 " 8.13 " 
10 .or " 7 · 54 " 
9 · zr " 7 ·9.~ " 
10.30 " 10.1') " 
Lot 43 Lot 44 
2 93 lbs. 3. 05 lb, . 
5· 14 " 5·49 " 
6·SS " 7.50 " 
7 .9 1 8 ,56 " 
9 05 " 8 . 65 " 
7 74 " 11.85 " 
13·47 " I1.07 " 
Corn and 
gluten 
feed 
3 .C)') lbs. 
5. 23 " 
ro.09 " 
9·43 
6.23 " 
II .G9 " 
10.20 
" 
._ .. _-_._-_. __ . __ .-._-
Lot 45 
2.')1 lhs. 
5 · 93 " 
6.11 " 
8 -4.'i " 
I I .98 " 
9· 42 " 
12·54 " 
* The table is arranged to show the amount of grain required to 
make a pOt1nd of gain by monthly periods throughot1t the summers 
of 1903, '05, '06 and '07. 
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Period 
I 
![ 
III 
IV 
V 
YI 
VII 
Period 
![ 
III 
IV 
V 
I 
I 
I 
':FA BLE 9--Gontinued. 
1906. 
Corn and 
l\Ionth Corn linseed 
oil meal 
Lot 71 Lot 73 
Mny •••• 0" 3.65 Ibs. 3. 11 Ibs. 
June .... 4.96 " 3.78 " 
July .. ... . 5. If 
" .').43 " 
August . . .. 13 . 24 .. 9. 23 " 
September 7 74 " 8.80 " 
October .... 5. 85 " 776 " 
November .. 35. 82 ., 13 . 65 " 
1907. 
Month Corn Linseed 
oil meal ~i 
I 
Lot 96 I Lot 94 
May . . . . . 7·47 " 7·3~ Ibs. 
June ... . . . 9. 2 7 " 7·00 " 
July ........ 10.3 1 " 9·33 " 
August .. 9 93 " 12 99 " 
September 10·5'4 " 10.27 " 
Corn and 
cottonseed 
meal 
I 
Lot 72 
2.80Ihs. 
5 25 " 
4·57 " 
13. 66 " 
7.9 2 " 
8,94 " I 
13. 83 ,. 
I 
---
Linseed 
oilmea! ~ 
Lot 95 
6.78 Ibs. 
10 36 " 
7.7 1 " 
9·55 " 
10·59 " 
--- ---
Corn alone 
51110. Corn 
and lin~eed 
oil meal 
2 1110. 
Lot 70 
3 .02 IbR. 
4· 8{ " 
5 ·43 " 
S.S8 ., 
8 79 " 
7. 63 " 
9 .72 " 
Corn alone 
5 mo. Corn 
and linseed 
oil meal 
2 mo. 
Lot 97 
8 .84 Ibs. 
9. 01 " 
7·39 " 
9 98 " 
9 75 " 
____ .c...... _________ _ _____ ____ . ____ _ 
FATTENING CATTLE ON BLUG GRASS PASTURE. 3 I 9 
TABL]J. g,-Oontinued. 
Average of All Years. 
_.---- ---_ .. _----,-,_._----- . __ .,- - .-_._,,_.<-----_ .. __ ._._--_._._---------- _. 
Icorn and 
Corn 
alone 5 
Corn Corn and Corn and mo. PerioJ M,mth lin seed cotton- gluten Lin-
alone 
oil meal seed fe~d St eli oil 
1 __ -' ._ 
m~al 
meal2 
mo. 
------ ----
May 
" -
I 
4 48 5. 01 5. 0 3 3 ·4.5 3· el 
II June. 6'4~ 6·3! 6.48 5·$8 4 ,84 
If[ July .... 7.48 7·$(, 6 . 8~ 8 . 10 $·43 
IV Allgust ... Io .8S C).82 10 .. 03 8·94 8.83 
V Septe:nber 8,9 1 9 ·7.1 8 -S9 C) . II 8·79 
VI October .. 8.87 1004 9. 68 10.25 7. 63 
VII November IS.S! 1l·3 1 11.67 I I . 37 C) · 72 
The fat animal althol1gh consuming relatively as large an amount 
of grain (see page 308) does not make as good use of the food 
consumed. The influence of condition upon economy of gains is one 
of the most important factors in connection with profitable beef pro-
duction. It is generally tme that the cost of gains increases rapidly 
with the improvement in the condition of the animal. 
In this comparison of the effect of different rations upon the 
amount of grain required to make a POUllel of gain we are not able 
to draw any very definite conclusions upon the comparative value of the 
various combinations of feeds during different stages of the fattening 
period. There seems to be no particular advantage of one, ration 
over another. Exception to this is to be noted in Lot 70. In this 
lot cattle received corn alone fOl' five 1110nths, and corn and Iiriseed 
oil meal in the proportion of six parts of corn to one of linseed oil meal 
during the last two months of the fattening period. The gains made 
by this lot were consistent throughout ancl showed less marked variation 
in the requirement of grain c1l1ring the later stages of the fattening 
period. The average amount of grain required to make a pound of 
gain during the first three months in Lot 70 was 4-43 ponnels. The 
average amount of grain required dl1l'ing the last four months of 
the fattening period was 8.76 pounds. Comparing these figures with 
those given on page 302 it will be seen immediately that this particular 
method of feeeling was the 1110st efficient of any ration or method of 
feeding used in this experiment. . Probably the amount of grain re-
quired to make one pound of gain increases somewhat more rapidly 
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during the later stages of the feeding period when corn alone is fed 
than when supplemented rations are employed. 
TABLE 10. 
FATTENING YEARLING CATTLE ON BLU E GRASS PASTURE-IN-
CREASED AMOUNT OF GRAIN REQUIRED FOR ONE POUND 
OF GAIN DURING LATER STAGES OF FATTENING 
PERIOD. 
Average of Sixteen Experiments with 126 Animals. 
Corn alone 
Period 
4 Exps. 
3) Steers 
-----1---
First 3 mos. 6.26 Ibs. 
Last 4 mos. 
I n creased per 
cent of grain 
required during 
last 4 months. 
I I.95 Ibs. 
Corn and 
linseed 
meal 
S Exps. 
42 Steers 
6.35 Ibs. 
ro. I I Ibs. 
Corn and 
cottonseed 
meal 
4 Exps. 
32 Steers 
6. [2 Ibs. 
9.99 lbs. 
Corn and 
glutt'n 
feed 
2 Exp s. 
14 Steers 
S·7 [ Ibs. 
9.92 Ibs. 
Corn alone 
5 mos. and 
corn and 
linseed 
meal 2 mos. 
I Exps . 
7 Steers 
5.06 Ibs. 
8.76 Ibs. 
·73 % 
THE GAINS FROM SUPPLEMENTED RATIONS COST MORE. 
It has already been shown that the total gains, the average daily 
gains and the amount of grain required to make one pound of gain 
are greater when nitrogenous supplements are fed with corn. It is, 
therefore, evident that if the supplemented rations cost the same pound 
for pound as a ration of corn alone they would be more profitable. 
This result, however, is seldom or never realized. The supplemented 
rations invariably cost more than the ration of corn alone. 
A discussion of the cost of gains cannot be of great value in 
this connection becatJse of the varying price of feed stuffs. In a gen-
eral way the price of linseed meal and cottonseed meal varies with the 
price of corn. It is also true that the prices of these materials do not 
vary between such wide limits as does corn. When the corn is as 
low as 30 cents per bushel it is generally not profitable to feed nitrog-
"1 11111 , ~ l iI l, klll(,llt ~ I" ,\ \ ' :Jrlillg ~ " II 1,111 (' g l':I ~' 1 1 : I ~ t lll'\', \\ ' IIl' 11 1''' 1' 11 
i , \\ '111'111 fl'lI lll .IS \'('11" I " ,~ (l c (' l1 h a 1>l1 ~ lI l'l t il l' l'l' iq' "t' li ll ~ Vl' d 11 1(': tI 
:111.1 {'II " " II ' l'l' d I1l l ': tI I ' 11i'1 " ' 11:1111 1'{ ' I;lIi l'l'II' ~" II i ,t.: 1 I. [ ' llIkl' 
Y EARL IN G CATTLE ON BLU E GRASS PA STURE- 190 3, 
Cot' n a nd Linsee ci Oi l M ea l, 
II H" v \'" ll di l i' li b 111 \' kvdi llg of , IIPpl {'ll ll'l l i- lI'itll (' 111'11 " II IIII'C IiI-I'l l' til 
pr(l\'V p ro i'l 1:11 ,il', 
PR I CES U SE D I N TH I S EX PERIMENT, 
I II ;11 1 ti l\" 1:I1 ,ll" ill I lli , 1,IJilvlil l IIl ltT{' III \' 1'" , 1 "I' g ;1 111 I" l11 l' ll -
li"llvd III {' f " ll lIlI' i' lg I"' i"l" "f fn'd ,., IIIIYs 11 ;1\' ,' 1, \'('1 1 Ii',(' ti : 
~1 1 (' lktl ("Il I' I I _I" {' I s, I ll'l' \' 11. 
I . ill 'l'\'d "il 111 (': 11 
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lil 1l1 a llll!'C Iliad \, I)), lil e v: lll il' as (" 111 :1\ I II Ill(" ("(lsi tlf lil c lal,o r r C'Illirl'd 
ill fc edi11g. 
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TABLE 11. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE-
GAINS COST MORE DURING LAST STAGES OF FEEDING 
PERIOD. 
Sixteen Experiments with 126 Animals. 
THE COST OF FEED PER HUNDRED POUNDS OF GAIN. 
The cost per hundred pounds of gain has been ca1ctllated 111 the 
folIowing table. An examination of this table will show clearly that in 
every case except one, corn alone fed to yearling cattle on blue grass 
pasture made a cheaper gain than did the rations composed of corn 
Period 
First 3 Months. 
Last 4 Months. 
Incrca< .. d per 
cen t of cost per 
lb. gain during 
the last 4 
months. 
Corn 
alone 
---
4 Exps. 
3 I Steers 
5.3 1 cts. 
S.~8 cts. 
60% 
Corn and 
linseed 
meal 
5 Exps. I 
42 Steers 
I 
6.20 cts. 
9.39 cts. 
Corn and Corn an 
cottonseed gluten 
meal feed 
------_.,---
4 Exps. 2 Exps 
32 Steers 14 Sker 
.').82 cts. 5.S4 cts 
8.84 cts. 6.75 cts 
Corn alone 
d 5 mos. 
Corn and 
linseed 
'2 mos. 
--- '-----
I Exp. 
7 Steers 
4.61 cts. 
7.70 cts. 
------".---- ---'------ - ----------------- -----------
and a nitrogenous SUPIJ'fement. The exception was "{n 1906 when one 
lot fed on corn alone for five months and corn and linseed meal for the 
last two months of the feeding period made cheaper gains than did the 
lot fed on corn alone for the entire feeding period. This is the only 
case in five years' experiments with yearling cattle in which a supple-
mented ration made a cheaper gain than did the ration of corn alone. 
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FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE-COM-
PARISON OF SUPPLEMENTS TO CORN-COST OF FEED 
PER HUNDRED POUNDS OF GAIN-FIVE YEARS' 
EXPERIMENTS. 
Corll and 
lin~et:d 
meal. 
Corn and 
~ott()nst>cd 
m~al. 
Corn and 
gluten 
feed. 
Corn S 1110S. 
H)D3· 
190 5 ..... . 
Corn 
alone 
$6.17 
(, 3.1 
*Corn ~, linseed l. 
tCol'll~i, linse~d ~. 
7.30 
(d'3 
(1. 49 
S·<)7* 
S.O()t 
$6·77 
(l,9(' 
6·SS 
7·97 
$6.<)6 
Cnrn and 
linseed 
:.2 lnos. 
$ ... 
6.19 
A st\1dy ·of Table I2 will show a considerable advantage in favor 
of corn at the prices charged, especially for the years 1903. I904, 1905. 
The advantage ill cost of gain for corn alone as compared with the 
s\1pplemented rations is kss in the years T906 amI 1907. The explana-
tion of this (lifTcrcllce in the relative costs during the years named is 
that the steers feel during the earlicr years mentioned were in thinner 
condition at the beginning of the feecling experiments than were the 
steers fed during the last two years recorded in the table. The cattle 
in the y~ars 1903-4 and 5, notwithstanding the fact that they were fed 
for the entire summer feeding period, were not in as prime condition 
as were the cattle fed during the last two years. 
SUPPLEMENTED RATIONS MORE EFFICIENT THAN CORN ALONE 
FOR HALF FAT CATTLE. 
In alI of our investigations during several years with varying lots 
of cattle the supplemented ration has invariably given relatively better 
results when feci to half fat or fat cattle than when feel to thin cattle. 
In the years 1903-4-5 the rations of corn alone made gains from 65 
cts. to $I. 19 pCI' hundred pounds cheaper than the ration of corn and 
linseed oil meal; 60 cts. to 89 cts. per hundred pounds cheaper than 
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corn and cottonseed meal, and 66 cts. to 88 cts. cheaper per hundred 
pounds gain than corn and gluten feed. . 
In the years 1906-7 the cattle were carried to a much higher degree 
of finish and the difference in cost between corn alone and corn and a 
nitrogenous supplement was considerably less. The linseed meal and 
cottonseed meal added to a ration of corn alone for yearling cattle has 
invariably resulted in making the animals fatter. It is questionable 
whether during a feeding period of reasonable length corn alone will 
make yearling cattle fat enough to be classified on the market as prime 
cattle. It seems indeed probable that in making yearling cattle strictly 
prime the cost of the gains during the final feeding period will be made 
cheaper with a supplemented ration than with corn alone. 
EXCESS IN COST OF SUPPLEMENTED RATIONS OVER ' CORN FED 
LOTS. 
It has already been pointed out that the supplemented rations 
invariably result in a better finish than do the lots fed on corn alone . 
. If, therefore, the cost of the supplemented rations does not greatly 
exceed the cost of the exclusive corn ration the supplemented rations 
may still prove to be more profitable. In Table 13 the excess in the 
cost of the gains made by the cattle receiving the supplemented rations 
is exhibited. It will be observed that the excess in cost of gain varies 
considerably. The greatest excess being $I.I9 per hundred in the 
corn and linseed meal lot · for 1903, and the smallest excess being 
registered in 1906 with the lot receiving the same ration. 
TABLE 13. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE-COM· 
PARISON OF SUPPLEMENTS TO CORN-EXCESS IN COST 
OVER CORN FED LOT-FIVE YEARS' EXPERIMENTS. 
Corn and Corn and I Corn and Corn :> MOR. Corn linseed cotton"~~d glut~n Corn and alone. 
meal. meal. 
I 
fe~d. linseed 
2 mos. 
Pt!r cwt. PcI' cwt. Per cwt. Per cwt. 
19°3 .... . . . . . . $1. 19 $0.60 $0· 79 $ .. 
19°4 · . . , . . .. 1.04 . 89 . 0.88 
1905 .. . .... . . . 
.65 .78 .66 . ......... 
1906 .. 14 .23 -0.16 
19°7· ... . .. I. r6 ., ... .. ..... 
. . .. .... . .... ... .28 .16 
'" 
•• ' 0. I 
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INCREASED SELLING PRICE NECESSARY TO OVERCOME THE 
EXTAA COST OF SUPPLEMENTED RATIONS OVER THE 
CORN FED LOTS. 
At what price must the cattle in the different lots be sold to 
overcome the excess in the cost of the gains made on the supplemented 
rations? This Cjuestion is answered in Table I4. 
TABLE 14. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE-
INCREASED SELLING PRICE NECESSARY TO OVERCOME 
THE EXTRA COST OVER CORN FED LOTS-FIVE 
YEARS' EXPERIMENTS. 
Year. 
190 $ 
1906 " 
190 7 
Corn and I 
. Jins~.: me~J 
I 
P~r Cwt. I 
$0.,52 
·49 
I 
*Linseed L corn ~. 
tLinseed t. corn¥. 
Corn and 
cottons~ed 
meal. 
Per Cwt. 
·33 
.. )0 
Corn and 
gluten f~ed. 
Per Cwt. 
$0·33 
·32 
Corn alone -1 mo l' . 
Corn and Iin8e~d 
:z mos. 
Per Cwt. 
$o.oss 
It will be secn from this table that the increased price at which 
the cattle fed all the supplemented rations I11USt be sold to overcome 
the extra cost of gains varies from 4 cents per hundred for the corn 
and cottonseed meal lot in 1907 to 52 cents per hundred for the corn 
and linseed meal lot in 1903. Special attention is called to the result 
for the years I903-4-5. Rcsults during these years indicate that the 
excess of costs is greater than in the years 1906-7. As explained on 
page 305 this difference is due to the fact that the cattle during the 
earlier years were in thinner condition during the feeding period ' than 
those feel c1ming the years 1906-7. 
This result again emphasizes the fact that supplemented rations 
are 111uch more efficient relatively and absolutely for cattle that are 
nearly fattened than for those in thinner condition. (See p. 3 I 3) . 
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VALUATION OF CATTLE AFTER BEING FATTENED. 
One of the greatest difficulties in determining the real efficiency 
of the various rations fed is in fixing upon a definite and accurate 
standard of measurement. The cattle feeder aims to bring about two 
results, first, to fatten the animal or increase the amount of fat stored 
in the animal body; and second, to increase the live weight of the 
animal. It is comparatively easy in a long feeding experiment to 
measure accurately the increase in live weight. In a shorter feeding 
experiment it is not always easy to secure an ,accurate measure of the 
increase in live weight on account of the changes in the bowel content 
clue to variations in the digestive processes. 
In attempting to secure an accurate measure of changes in the 
condition of fattening animals 'in respect to those qualities which 
the fat cattle market requires in finished animals, several 
methods have been proposed. First, the ' changes in live weight 
are some indication of changes in condition. Especially does 
increase in live weight improve the condition in mature animals. 
In younger animals the increase in live weight is complicated with 
the growth of the animal. In the second place it has been proposed 
that the expert buyers at the fat cattle markets are the best judges 
of the condition of animals which is most desired by the buyers of fat 
cattle. It has been suggested therefore that in measuring the con-
dition of animals the market values placed upon them by the expert 
buyers will come nearer representing the efficiency of different rations 
than any other standard of measurement thus far proposed. If the 
market requirements remained constant and if the relative demand 
for a certain class of cattle remained always the same, then this 
would be a valuable measur.e of improvement in condition. It is un-
fortunately true that there is great variation in the demand for various 
classes of cattle. There are times when extra prime fat cattle sell at a 
great premium. There are other times when choice cattle sell relatively 
much higher than other sorts, It is, therefore, difficult to secure 
absolutely accurate results by this method, At the same time this 
method of studying the comparative efficiency of variolls rations is 
valuable and has been used to some extent in these experiments. The 
valuations are particularly useful in studying the results for a given 
year; they are not directly comparable as between different years, 
The valuations here recorded were mostly made by Mr. John Alexander, 
one of the most experienced cattle buyers on the Chicago market. 
These valuations were made by Mr. Alexander on the basis of the value 
of these cattle on the Chicago market at the date when they were 
taken. In Table IS are given the relative valuations of cattle on 
the different rations at the end of the feeding period in 1906-19°7. 
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'l'ABLE 15,. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE-THE 
COMPARATIVE MARKET VALUES OF CATTLE o.N VARIOUS 
RATIONS. 
Year Corn 
alone. 
Corn and 
linseed . 
Lot 70. 
Corn and Corn alone 5 mOR. 
cottonseed. Corn and linl'eed 
meal 2 mos. 
--_ .•.. _._. _ _ .. --_.-
$6.60 
6.80 
*Corn ~" linseed \. 
t Corn ¥, linseed l,. 
j:Corn¥, cottonseed meal t. 
$6.60 
7. 00* 
It will be seen fr0111 this table that the supplemented rations usuaIly 
tend to increase the market values of the cattle per hundred weight. 
In 1906 there was no appreciable difference in the condition of the cattle 
feel on corn alone and those feel on corn and cotton seed meal. Those. 
fed on corn and linseed meal were valued higher than those receiving 
cotton seeel meal. Special attention is called to Lot 70 which was 
fed com alone .for f1VC 1110nths and corn and linseed meal the last 
two 1110nths of the feeding experiment. This lot was given the same 
value as Lot 73. which received linseed meal througho11t the seven 
months feeding period. In I907 the supplemented rations also were 
valued higher than the ration of corn alone. During this year two 
lots were feel on corn and linseed meal, one lot receiving the proportion 
of one-fourth linseed meal and the other one-seventh linseed meal in 
the ration. It is interesting to note that the lot receiving only one-
seventh linseed meal was vall1ed higher than those receiving the larger 
proportion of one-fotll'th Iinseeclmeal in the ration. This suggests that 
it is possible to feed too large an amount of linseed meal even when the 
highest degree of finish is desired. 
SUPPLEMENTED RATIONS RAPIDLY INCREASE VALUES. 
Attention has already been call eel toO the fact (page 314) that the 
. supplemented rations are much more efficient in rapidly increasing the 
fatness of animals. This is very strikingly shown in the following 
Table, which exhibits the results of feeding linseed meal for the last . 
two months of the feeding period to a lot of cattle that had received 
corn alone for five 1110nths previol1sly. 
328 MISSOURI AGRICULTURAL EXPERIMENT STATION, BULLETIN 90. 
TABLFJ 16. 
VALUATIONS OF CATTLE AT DIFFERENT STAGES OF THE FATTEN-
ING PERIOD. 
Lot 70 
Corn and Corn and Corn alone Corn linseed .:otton seed 5 mo . 
alone. 
oil meal. meal. Corn and 
I 
linseed 
2 mos 
-.---.-.. --.------,--~-
--- -- ----
o ct. I .. , . . ... ...... $6.40 I $6·so $6.40 $6.25 
D ec. I . ... . , ........ , .. . 6.60 
I 
6·75 6.60 6·i5 
Increase in Val ue in Last Sixty Days. 
$0.20 $0.25 $0.20 $0.50 
The above table is interesting as indicating the relative efficiency 
of the various rations in increasing the market values of fattening 
cattle. From October 1st to December 1St the cattle fed on corn alone 
increased 20 cents per hundred; those fed on corn and linseed meal 
25 cents per hundred, and those fed on corn alone to October 1st and 
corn and linseed meal from October 1st to December 1st 50 cents per 
hundred. The increase in market value in this experiment is con-
siderably in favor of linseed oil meal as compared with the other 
rations. This is strikingly shown in the fourth column of the table 
where linseed oil meal was feel to cattle on a ration of corn alone for 
five months anel then on corn and linseeclmeal for the last two months. 
The increased value per hundred during the last 60 days was greater 
in this lot than in any other lot in the experiment. 
The results recorded in Tables IS and 16 still further em-
phasize the facts already pointed out that supplemented rations tend 
to fatten animals more rapidly than corn alone. It also emphasizes 
the very great value of some nitrogenous supplement like linseed oil 
meal feel to cattle during the last stages of the fattening period, that 
have previously received a ration of corn alone. 
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PART III. 
FATTENING TWO-YEAR-OLD CATTLE ON BLUE GRASS PASTURE-
SUPPLEMENTED RATIONS COMPARED WITH CORN ALONE. 
THE AVERAGE DAILY GAINS. 
The effect of the various rations upon the average daily gain of 
yearling cattle has been discussed on page 297 of this bulletin. It was 
found that the average daily gain was greatest with corn and linseed 
meal followed by corn and cottonseed meal, corn and gluten feed and 
corn alone. The amount of grain required per pound of gain has also 
been slightly less when the rations were composed of corn and some 
nitrogenous supplement. 
Two-year-olcl cattle were fed on various rations in the years 1904 
and 1906. The Table 17 gives the average daily gain of two-year-
old cattle on the various rations. 
r:f.1ABLI~: 17. 
FATTENING TWO-YEAR-OLD CATTLE ON BLUE GRASS PASTURE-
COMPARISON OF SUPPLEMENTS TO CORN-THE AVERAGE 
Year. 
Corn 
alone. 
7 mos. 
1904 Lot 29 
2·33 Ibs. 
1906 Lot 74 
2.63 1bs. 
Avg. 2.49 
DAILY 
Corn and 
linseed 
meal. 
7 mos. 
Lot 26 
2.65 lbs. 
Lot 77 
2·70 Ibs. 
2.67 lb~. 
GAINS. 
Corn 5 mo>. 
Corn and 
linseed 
meal. 
2 mos . 
. ,. -,-" -_ ... -... --.--.~ ... -.. 
Lot 75 
2.78 lbs. 
2.78 Ills. 
. . - ... _-------_._-. 
Corn and Corn and 
cotton-eed gluten 
meal. feed. 
j mos. 'l mos. 
-.. --. --. -".----~, .. ,~ ... - - --- .-..• ,.-~ 
Lot 27 Lot 28 
2·57 Ibs. 2·41:> lbs. 
Lot 76 
2 72 lbs. 2·48Ibs. 
2.64 Ills. 2.48 lbs. 
In the year 1904 the largest gains were ma.cle by the lots receiving 
corn and linseed meal throughont the experiment. The second largest 
gains were made by corn al1d "'ottonseec1 meal, the smallest gains were 
made by the lot on corn alone. The results for 1904 are somewhat dis-
turbed by the fact that two steers from each lot were removed and 
exhibited at the World's Fair in St. Louis. These exhibition cattle 
were continued upon the same rations as the others in the various lots. 
but the gains made by the cattle so removed were not satisfactory and 
thus affect somewhat unfavorably the conclusions to be drawn from the 
season's work. It is to be remembered, however, that all lots were 
treated alike in this matter and the results are, therefore. comparable. 
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VALUE OF SUPPLEMENT FOR LAST TWO MONTHS OF FEEDING 
PERIOD. 
In the year 1906 the largest daily gains were made by the lot 
receiving corn alone for five months and corn and linseed meal for the 
last two months of the feeding experiment. The proportion of corn 
and linseed meal in this test was corn seven-eighths and linseed meal 
one-eighth. Lot 77 receiving corn and linseed meal and lot 76 re-
ceiving corn and cottonseed meal made practically the same average 
daily gains. Lot 74 on corn alone made an average daily gain of 2.63 
pounds per day and per head, which was but slightly below the gains 
made by the cattle receiving the supplemented rations. 
The high average daily gains resulting from the feeding of corn 
alone during the first stages of the fattening period, and corn and lin-
seed meal during the last two months of the period suggests that it is 
not necessary to feed expensive nitrogenous supplements to cattle 
on blue grass pasture throughout the entire fattening period. This 
conclusion seems to be justified by a comparison of the average daily 
gains during the first five months of the feeding period with the last 
two months which are recorded in Table 18. 
TABLE 18. 
VALUE OF LINSEED MEAL DURING THE LAST TWO MONTHS OF 
FEEDING PERIOD-TWO·YEAR·OLD CATTLE. 
Corn 
alone . 
C.o·rn 5 mos . 
Linseed 2 
mos. 
Corn and 
linseed. 
Corn and 
cotton seed. 
------------ ----- - --- - - - -- ---- -"'r--
Daily gain for fir.t five monlh~. 
Daily gain for last two months. 
2 ·9+ 
1.85 2.12 
3. 02 
1·9.> 
The average daily gains during the first five months on the rations 
consisting of corn alone and the supplemented rations were very nearly 
equal. During the last two months it wil! be seen that the average 
daily gains from all rations decreased materially but the decrease was 
least in the lot fed corn for five months and corn and linseed meal dur-
ing the last sixty clays. It is interesting to note that the lot fed corn 
alone for seven months made the smallest gains during the last two 
months of the period, corn and cottonseed meal the next smallest, 
while the largest gains were i11ade by the corn and linseed meal lots. 
The results also suggest that possibly for two-year-old cattle on blue 
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grass pasture corn alone is almost as efficient for thin cattle on a short 
feed as are the supplemented rations, but that for longer feeding periods 
the supplemented rations are superior. It must always be remembered 
in this connection that the addition of supplements increases the cost 
of the rations. 
AVERAGE DAILY GAINS BY MONTHLY PERIODS. 
It will be interesting to determine the average daily gains by 
monthly periods resulting from the various rations fed. Table 19 
below is arranged to show the average daily gains by thirty day periods 
for the year 1906. It is clearly evident that the largest gains were 
made during May, J nne and July, and the smallest gains were made 
during the last month of the feeding period. The most uniform gains 
were made by Lot 75, which received a ration of corn alone for five 
months followed by corn and linseed meal for the last two months 
of the test . 
TABLE 19. 
FATTENING TWO-YEAR-OLD CATTLE ON BLUE GRASS PASTURE-
COMPARISON OF THE INFLUENCE OF SUPPLEMENTED RATIONS 
AND "CORN ALONE ON THE AVERAGE DAILY GAINS-
THIR'TY DAY PERIODS-RESULTS FOR 1906. 
________ .'v __ • . , _ •• _ 
--.~---.-.- .. --.----.--
----- ' --'-"'---'-'-~---- .. _---
Corn alone Corn % ~ mo. Corn ::.~ Period. Corn alone . Corn % Cotton-
Linseed YtJ, Lin seed .J.i . seed 
2 mo. K 
- ----
L ot 74 Lot 7$ Lot 77 Lot 76 . 
May .. . . .. .... . . ..... 3 ·79 3·3~ 3.40 2·98 
II June . . . '" . . . . ... 3. 26 2.90 3 . .10 4· 19 
III Jul y .... 2 .69 2 .88 2·79 2.76 
IV August. .. ... .. 2 .40 3. 0 7 1.98 2.5 2 
V September .. . . 2 
.s5 2·57 2·95 2.64 
VI Octobe r .. . . . ... 3. 00 3·02 2·74 2.62 
VII November .. ... . 
" 
.. 0.69 1 S2 1.50 1. 29 · 
- - - --
--_.y - -,-.----
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The lot receiving corn and linseed meal for the entire feeding 
period exhibit gradually decreasing gains from June to November, as 
did also all other lots except the one receiving corn for five months 
and corn and linseed meal the last two months of the period. 
AVERAGE DAILY GAINS-A COMPARISON OF YEARLING AND TWO-
YEAR-OLD CATTLE. 
The average daily gains of yearling cattle and the factors which 
influence them have been discussed on pages 298-301. The average gains 
made by feeding the different rations have been calculated in Table 20 
for yearling and two-year-Qld cattle. 
TABLE, 20. 
FATTENING YEARLING AND TWO-YEAR-OLD CATTLE ON BLUE 
GRASS PASTURE-A COMPARISON OF THE AVERAGE 
DAILY GAINS. 
Average of Sixteen Experiments with 113 Cattle. 
Corn alone 
Corn Corn and Corn and Corn and 5 mo~. Corn 
alone. linseed. cottonseed. gluten. :Va. Jimeed 
;13 , 2 mo~. 
--... -----.-
------
Lot 25 Lot 22 Lot 23 Lot 24 
Yearlings ... 2.12Ibs. 2·37 Ibs. 2.ISlbs. 2.10Ibs. . . ... ... 
1904 
Lot 29 Lot 26 Lot 27 Lot 28 
2 Year Olds. 2.33 lbs. 2,6Slb~. 2·57 Ibs . 2·48Ibs. •• 0 • •• • • 
.. _----_._-_ .. _- - - .. . _---- --_._---_ .... _ .. .. _--_ .. _._ ...... _. __ ._ ..... ... .. _._._----
Per cent of gain 
of 2 year olds over 
yearlings. .. ... 9 .91 
Lot 71 
Yearlings... 1. 86 Ibs. 
Lot 74 
2 Year Olds. 2 .63 Ibs. 
I 
Per cent of ,gain 
of 2 year olds over 
yearlings. . ...... . 4 f 40 
11.81 
Lot 73 
2.20Ibs. 
Lot 77 
2·7olbs . 
22·73 
16 ·35 18.20 
Lot 72 Lot 70 
2.rolbs. 2 14 lb~. 
Lot 76 Lot 7S 
2,72 Ibs. 2.78 lbs. 
~------------'-.. - .. --.. ----.-----.--.. -- --.. -------.---- .-------- -
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From the above table it will be clearly seen that the two-year-old 
cattle made a larger average daily gain in every case than did the 
yearlings on exactly the same kind of grain ration and grass. The 
results for 1904 and 1906 are not quite consistent. The yearlings fed 
corn alone in 1904 made a larger relative gain as compared with the 
two-year-old cattle fed corn alone in this year than did the yearlings 
fed on any other ration. In 1906 the yearlings fed corn alone made 
relatively the smallest gain, as compared with two-year-old cattle, of 
any ration in the experiment. The explanation of this difference is 
easy to find in that in 1904 the yearlings at the close of the feeding 
experiment were not so well finished as were those in the 1906 ex-
periment. As has already been pointed out in all cases where corn 
alone has been compared with corn and some nitrogenous supplement 
the supplemented ration is always more efficient from the standpoint of 
the average daily gains than is the ration composed of corn alone. It 
follows, therefore, that corn alone is relatively much more efficient 
when feel to thin cattle than to cattle in relatively high condition. 
It will be seen "from the table that in every case the two-year-old 
cattle made a ml1ch larger gain than did the yearlings per day and per 
head. It will also be seen that the two-year-old cattle fed in 1906 
made a much larger relative gain. than those fed in 1904. This again 
is to be explained by the difference in the relative condition of the 
cattle in the two years. In 1904 the yearlings and two-year-01c1s were 
in relatively the same condition of fatness at the beginning of the 
fattening period. In 1906 the yearlings were in half fat condition and 
the two-year-01c1s in thin condition at the beginning of the experiment. 
The results do not show any very great difference between the 
efficiency of linseed meal and cottonseed meal as registered in the daily 
gains. If any conclusion can be drawn from Table 20 it is that cot-
tonseed meal is somewhat more efficient for two-year-old cattle and 
linseed meal is more efficient for yearling cattle. From our experi-
ence in feeding these two materials this conclusion is justified, although 
the difference is not great. 
THE AMOUNT OF GRAIN EATEN DAILY PER ANIMAL. 
The amount of grain that will be consl1med by a two-year-old 
steer when full fed on blue grass pasture varies considerably with the 
ration fed, the condition of the cattle and the character of the grass. 
Table 21 gives the results from two years' experiments in feeding 
two-year-old cattle on various rations. 
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TABLE. 21. 
FATTENING TWO-YEAR·OLD CATTLE ON BLUE GRASS PASTURE_ 
GRAIN EATEN PER DAY AND PER HEAD. 
Average of Eight Experiments with 55 Cattle. 
-,~-- .. - --.,- --~.-~ .. ---.----- .--.- ------- - --
Corn 
Corn and Corn and Corn and 5 months 
Corn alone. linseed cottonseed gluten Corn and linseed meal. meal. feed. 
I mtal 
I 2 months. 
Lot 29 Lot 26 Lot 27 Lot 28 
I 
I 21.26 1904 ...... .... 19.92 22.10 22.15 . ... . '" .. 
Lot 74 Lot 77 Lot 76 Lot 75 
1906 . . .. • • I •• 20'3 1 18.72 19.84 ", .. . ...... 20.25 
The results recorded in this table are somewhat conflicting. In 
1904 the lots receiving corn and linseed meal and corn and cottonseed 
meal consumed the largest amounts of grain, while the lot receiving 
corn alone consumed the smallest amounts of grain of any lot in the 
experiments. In 1906 the largest amount of grain was consumed by 
the lot receiving corn alone; the second largest amount. by the lot 
fed corn alone five months and corn and linseed meal two months, 
while the lot receiving corn and cottonseed meal throughout the period 
came third. The smallest amount of grain was consumed by the lot 
receiving corn and linseed meal. It is not easy to find an explanation 
for this exception to the general rule which seems to be that cattle fed 
on a ration of corn supplemented with a nitrogenous feed stuff will 
consume more grain than will those fed on a ration of corn alone. It 
is true, however, that the amounts of grain eaten by the cattle on the 
different rations did not vary greatly and in most cases the variations 
are easily within the limits of possible error. 
A Comparison of Yearling and Two-Year-Old Cattle. 
The amount of grain eaten per head by cattle of different ages is 
of some interest to the practical feeder, but is not so accurate a 
method of comparison as the amount of grain consllmed daily per 
thousand pounds live weight. We have, however, given in Table 22 
the average amount of grain eaten per day and per head by yearling 
and two-year-01d "att1e in the years 1904 and 1906. 
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FATTENING YEARLING AND TWO-YEAR-OLD CATTLE ON BLUE 
GRASS PASTURE-THE AMOUNT OF GRAIN EATEN PER 
DAY AND PER HEAD. 
The Average of Sixteen Experiments with 113 Cattle. 
Corn 
alone. 
Corn and 
linseed 
meal. 
p ounds' pounds 
Yearlings 15.75 18.54 
2-years olds 19.22 22. IO 
Yearlings 13·79 
2-years olds 20.31 
Corn and 
cottonseed 
meal. 
pounds 
16·7+ 
22.15 
Corn and 
gluten 
feed. 
Corn 5 mos. 
Corn and 
linseed meal 
2 months. 
pounds ----pzLinds 
16.68 
21.26 
20.25 
As might be expected the two-year-old cattle consume consider-
ably larger amounts of grain than do the yearlings. It has already 
been. shown that the average daily gains of two-year-old cattle are 
also larger than the gains made by yearlings. Yearling cattle receiving 
corn and linseed meal approach more nearly the amounts 6f grain 
eaten by the two-year-olcl cattle. But even on this ration the two-
year-olel cattle consume twenty-two per cent more grain per clay and 
per head than the yearling cattle. Particularly to be noticed is the 
much larger amount 0 f corn consumed by the two-year-olcl cattle 
in 1906, which was forty-seven per cent greater than the amount con-
sumed by the yearling cattle . . 
GRAIN CONSU MED PER THOUSAND POUNDS LIVE WEIGHT. 
In comparing the amount of grain actually consumed daily it is 
much more accurate to compare the amount of grain consumed per 
thousand pounds live weight than the amount consumed per head. 
This comparison has been made in Table 23. 
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TABLE] 23. 
FATTENING TWO-YEAR-OLD CATTLE ON BLUE GRASS PASTURE-
AMOUNT OF GRAIN CONSUMED DAILY PER THOUSAND 
POUNDS LIVE WEIGHT. 
Average of Four Experiments with 28 Cattle-Year 1906, 
-----
May. .. . " .. . .... 
rr June. ..... .. . .. . ... 
III July .. .... . .. . 
IV August ... .. .. .... 
V September. ' .. . . . . . 
VI October .. '" .... " . 
VII November . . ..... . .. . 
Average . . 
Corn 
alone. 
----
Lot 74 
10 .71 
14. 71 
17. 04 
19. 23 
19 27 
18.19 
17 ·44 
17·4~ 
Corn :Va. 
Linseed 
meal ,'8'. 
--- ---
Lot 77 
10.89 
14 ·97 
16·78 
17 .07 
16·94 
16.08 
IS 68 
16 . 16 
"--'-' -~.,---,- ---._ '._._, '----"-- -----.... --.-.. --.-
Corn :Va. 
Cottonseed 
meal U. 
Lot 76 
I I. IS 
IS ·23 
17·37 
19·47 
19 · 40 
17·47 
IS 76 
17 .32 
Corn alone 
S mos . Corn 
:Va. Linseed 
meal 7'8', 2 
mos. 
Lot 75 
10·79 
14 ·54 
1.'; ·97 
19· 14 
19. 28 
18. TO 
18.09 
17 .19 
The above table is arranged to show the amount of grain con-
sumed during the different months of the feeding experiments, and 
also to show the average grain consumed per day and per thousand 
pounds live weight for the entire experiment. It will be observed 
that the amount of grain eaten increased rapidly up to and inc;:1uding 
the fourth month of the feeding experiment and thereafter decreased. 
The lot receiving corn and linseed meal ate the smallest amount of 
grain. The lot receiving corn and cottonseed and corn alone con-
sumed practically the same amount of grain per thousand pounds 
live weight. Lot 75 receiving corn alone for the first five months 
and corn and linseed meal for the last two months of the feeding 
period consumed a considerably larger amount of grain during the 
iater stages of the fattening period. I t is also to be observed ' that 
the lot receiving corn and cottonseed meal consumed larger amounts 
of grain during the early months of the feeding period than any 
other lot. 
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In studying these results it must always be remembered that the 
cattle were fed at the beginning a somewhat limited ration and at 
the end of the feeding period to the limit of their appetites, that 
is to say, they received all the grain that they would eat each day. 
These results with two-year-old cattle are considerably at variance 
with those from feeding yearling cattle. 
THE AMOUNT OF GRAIN CONSUMED PER DAY PER THOUSAND 
POUNDS LIVE WEIGHT. 
A Comparison of Yearling and Two-Year-Old Cattle. 
It seems from the facts recorded in Table 24 below that yearling 
cattle consume an increasingly larger amount of grain per thousand 
pounds live weight fr0111 the beginning to the end of the feeding 
experiments. This result is at variance with the records from feeding 
the two-year-old cattle. As already shown on page 336 the two-year-
old cattle consumed somewhat less feed per thousand pounds live 
weight during the later stages of the feeding period. 
TABLE 24. 
FATTENING YEARLING AND TWO-YEAR-OLD CATTLE ON BLUE 
GRASS PASTURE-A COMPARISON OF THE AMOUNT OF 
GRAIN EATEN PER DAY PER THOUSAND POUNDS 
LIVE WEIGHT. 
Average of Eight Experiments with 56 Cattle-Year 1906. 
Yearlings. 
Corn .<; mos. 
Corn and Corn and Corn and 
Corn linseed cottonseed lin seed 
alone meal. meal. meal 2 mos. 
-_._-----_ .. __ ... _ ...•.. _---- . 
. . ~-,-- .. -.------ - -_._--
Lot 7r Lot 73 Lot 72 Lot 70 
May .... , . . ... , 8.98 Ibs. 8·92 lbs. 8.89 Ibs. 863 lbs. 
If June. ... ... , .... . .. . 9·.<;6 9. 16 9. 2 9 9. 64 
III July .. , .... r 2. 21 11.9 [ II 98 12.14 
IV August .. ............. 15.01 14·7 .~ 14.87 16.u7 
V September. .... , . . .. 13.84 16.24 16·43 IS·9° 
VI October .. .0 •• 0 . 14.02 16,50 
. 16·79 16,33 
VII November .. .. . . J 5. I 1 17·06 17.05 18.15 
Average. ... . .... ... ... .. I 13.09 14·02 l4: 14 13.98 
---_. 
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TABLE 24-Continued. 
May ..... . ... . ...... . 
II June. ....... .. . ..... 
III July .. .... . , . .. ... 
IV August ... . ....... . .. . 
V September ..... .. 
VI October ..... ... . 
VII November ..... 
\verage .. . .......... ... 
Two-Year-O Ids. 
Corn 
alone 
Lot 74 
ro.71 lbs. 
14.7 1 
17·04 
19. 2 3 
19. 2 7 
IS.19 
17·44 
17-48 
Corn and 
linseed 
meal. 
- - ----- _.-
Lot 77 
10.89 Ibs . 
14·97 
16.78 
17. 67 
16,94 
16.oS 
1).68 
16.16 
Corn and 
cottonseed 
meal. 
Lot 76 
ILl S lbs. 
15. 2 3 
17·37 
19·47 
19·40 
I7·47 
IS 76 
17.32 
Corn 5 mos. 
Corn and 
linseed 
meal 2 mos. 
Lot 75 
ro.79 lbs. 
14·54 
15·97 
19· 14 
19· 2 S 
18.10 
18.09 
17· 19 
The amount of grain eaten by the two-year-olds was greater. 
The lot fed corn alone followed closely the corn and cottonseed lot 
and the lot fed corn five months and corn and linseed meal two 
months, but in the case of the yearling cattle the amount of grain 
consumed daily per thousand pounds live weight was in the following 
order: Corn and cottonseed meal, corn and linseed meal, corn five 
months. and corn and linseed meal two months, and least of all the corn 
ration. 
'The numbero'f investigations here recorded do not justify sweep-
ing generalizations, but in so far as they may be taken as generally 
true the conclusion may be drawn that the two-year-old cattle in this 
experiment consumed considerably larger amounts of grain per thou-
sand pounds live weight than the yearlings. Attention is again called 
to the fact that during the first months of the feeding period in 1906 
the amount of grain per animal was somewhat limited; during the 
later stages of the period the animals were fed all the grain they 
would eat. 
AMOUNT OF GRAIN REQUIRED TO MAKE ONE POUND OF GAIN ON 
TWO-YEAR-OLD CATTLE. 
lria ration for fattening cattle the grain is always the most ex-
pensive portion. From an economic point of view the amount of 
grain required to make a pound of gain is one of the most important 
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factors determining the choice of a ration. There is perhaps no better 
measure of the efficiency of any particular ration than the amount 
of grain required to make one pound of gain. This is particularly 
true where different grain rations are compared. 
During the summers of 1904 and 1906 eight lots of two-year-old 
cattle were grazed on blue grass pasture and were fed a variety of 
rations as indicated in Table 25. 
GRAIN REQUIRED TO MAKE ONE POUND OF GAIN-TWO YEARS' 
RESULTS WITH TWO-YEAR-OLD CATTLE-CATTLE 
DIVIDED INTO EIGHT LOTS. 
Year. Ration. 
Corn . . ..... 
1904 Supplement. 
Total. .... . . 
Corn ... 
1906 Supplement. 
Total. .. . ... 
orn C 
a lone. 
- '- -
ot 29. L 
L bs. 
8.24 
8.24 
L ot 74. 
7 · 73 
7·73 
.. 
Corn 
and 
linseed. 
- - ---
Lot 26. 
Lbs. 
7·20 
r. 13 
8 ·33 
Lot 77· 
6.07 
. 89 
6 .96 
Corn alone 
Corn and Corn and 5 mos. 
cottonseed gluten Corn and 
meal. feed. linseed 
2 mos. 
Lot 27· Lot 28. 
Lbs. Lbs. Lbs. 
7.46 7·37 . ... . .. . 
1.17 1.22 .... , .. .. ,. 
8.63 8·59 . .. ' , . .. 
Lot 76. Lot 75. 
6·37 .. . .. . , , .. 7. 04 
·94 .. . . .. . . 24 
7.3 1 . .. , . ... .. . 7·28 
The amount of grain required to make one pound of gain is 
not widely different in the different rations fed, particularly during 
the year 1904. In this year the lowest grain requirement was for 
the ration consisting of shelled corn without supplements. The next 
most efficient ration was corn and linseed meal followed by c()rn 
and gluten feed and corn and cottonseed meal in the order named. 
These differences are small and are not to be regarded as of great 
importance. If any conclusion can be drawn from the experiments 
of 1904, it is that the supplementing of shelled corn with nitrogenous 
concentrates like linseed meal or cottonseed meal, is not particularly 
advantageous in a long feeding trial. 
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In 1904 two steers from each lot were removed from the experi-
ment and shown at the St. Louis W orId's Fair and continued on 
the same rations as the other lots. The cattle taken to the show did 
not make satisfactory gains and this circumstance may have some 
little influence in explaining the results. However, all lots were treated 
alike and if any error exists it is common to all lots. 
The experiment was repeated in 1906 with slight modifications 
and in the latter year the lot receiving corn and linseed meal made 
the largest gain for the grain consumed, followed by the lot receiving 
corn alone for five months and corn and linseed meal for the last 
two months of the feeding period. Corn and cottonseed meal was 
the next most efficient ration. The least efficient of all was the lot 
receiving shelled corn alone. In comparing the two years it is to be 
noted that in 1906 the lot receiving shelled corn ate the largest amount 
of grain daily of any of the lots in the experiment. Whereas, in 1904 
the lot receiving corn alone consumed the smallest amount of grain 
per day of any of the lots. Attention is also called especially to lot 
75, receiving corn alone for the first five months and corn and linseed 
meal for the last two months of the feeding period. The amount of 
linseed meal fed during the entire feeding period was relatively very 
small, averaging for the entire period only .24 pounds daily. But 
this amount of linseed meal produced nearly as large gains on an 
average as did lot 77 receiving daily as much as .89 pounds of linseed 
meal. 
In measuring the efficiency of a given ration a factor of great 
importance is the ability of the ration to maintain uniformly econom-
ical gains. This quality of rations may best be studied by arranging 
a table in which the amounts of grain required to make one pound 
of ga;n during each month of the peri-od appears. Table 26 is arranged 
to show the relative efficiency of the variolls rations fed at different 
months during the feeding period. 
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TABLE 26. 
GRAIN REQUIRED TO MAKE ONE POUND GAIN TWO-YEAR-OLD 
CATTLE-BY THIRTY DAY PERIODS-FOR YEAR 1906. 
Corn and Corn and Corn alone 
Period. Corn linseed cottonseed 5 mos. Corn 
alone. 
meal. meal. and linseed 
meal 2 1110S. 
---
-
_. ---
-----
Lot 74. Lot 77. Lot 76. Lot 7 .~' 
lbs. lbs. Ibs. Ibs 
I May .. . . .. ..... ' .. 2.66 2 .96 3.38 3. 0 5 
II June . . . . . , .. . ... . 4·73 4.4 1 3. 68 .S· 1 'i 
III July .. ... .. .... ...... 7. 2 1 6·77 7. 02 6.19 
IV 'l.ugl1st 9 .7 2 • 10.69 9. 26 7 ·5[ . , ... , . . .... 
V September ... . . ... . .. . 13 ·43 7. 29 9·35 9. 67 
VI October . . .. .. ... . 8.19 7.96 9. 0 3 8'.22 
VII November ... . . ... ... . 17 · .s9 14. 84 17.30 17. 12 
""---_. 
It will be observed fr0111 an examination of the above table that 
as the feeding period advances the amount of grain required to make 
a pound of gain increases gradually, but there is less variation in 
the ration consisting of oorn and cottonseed meal and in Lot 75 
receiving corn during the first five months and corn and linseed meal 
during the last two months of the feeding period. 
A Comparison of Yearling and Two-Year-Old Cattle. 
The amount of grain required to make a pound of gain will 
invariably be influenced by the age of the cattle fed. Other things 
being equal the younger the cattle the less grain will be required 
to make a pound of gain. It does not ne:essarily follow, however, 
that the rations which are most efficient for fattening two-year-old 
cattle will likewise be most efficient for fattening yearling cattle. In 
Table 27 below is arranged the average results for the seasons of 
1904 and 1906, in which both yearling and two-year-olds were fed 
upon similar rations. 
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TABLFJ 27. 
GRAIN REQUIRED TO MAKE ONE POUND OF GAIN-YEARLING AND 
TWO-YEAR-OLD CATTLE COMPARED-AVERAGES FOR YEARS 
1904 AND 1906. 
-_ .... _---_ .. __ .-- _.-
I 
Year. Corn Corn and 
alone. linseed 
meal. 
Lbs. Lbs. 
Yearlings .. . 7·45 7. 83 
1904 
2-Year· 0 Ids. 8.24 8 ·33 
- -
Yearlings ... 7 40 6 ,95 
I906 
6 .96 • z-Year-Olds. 7 · 73 
Per cen t .excess of 
2-year-olds over 
yearlings on same 
feed • • •• • , '0 ' •••• 
1904 . . .... .... .... ro .60 6·39 
1906 . . . .. . .. .. ... 4 46 0 .14 
Corn and 
cottonseed Corn and 
meal. gluten feed. 
Lbs. Lbs. 
7·77 7.91 
8 .63 8·59 
7. 25 • • 0 •• '0 - • 
7 .31 . 0 •• ' " • • • • 
11.07 8 60 
00.83 .. .. . ' " . 
I 
- . 
Corn al one 
Corn 
eed 
5 mos. 
and lins 
2 mo s. 
--
Lbs. 
..... . . . 
. ... .. 
-
7. 09 
7. 28 
. .. . ... 
2.68 
In ,.the above table it will be seen that in every case where a 
comparison is possible the yearling cattle have made the most 
economical gains. The difference, however, is much greater in the 
year 1904 than in 1906. This difference in the relative efficiency 
of yearling as compared with two-year-old cattle in 1904 and 1906 
may be easily explained from the fact that the yearling cattle in 
1904 were in the same relatively thin condition at the beginning of 
the feeding experiment, whereas, in 1906 the yearling cattle were in 
much fatter condition at the beginning of the feeding experiment than 
were the two-year-olds. 
This suggests that the condition' of the cattle at the beginning 
of the feeding experiment may be a more important factor in the 
economy of gains than the age of the cattle. 
The influence of age on the economy of gains seems to be. 
greatest when corn alone constitutes the entire grain ration. In 
other words, it is better practice to feed corn alone to yearling cattle 
than to feed the same rations to two-year-olds. Stated in still other 
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terms the addition of linseed meal or cottonseed meal is likely to 
produce better results from the standpoint of economy of gains' 
when fed to two-year-old cattle than when fed to yearlings. 
This conclusion is not to be taken as indicating that it is more 
profitable to feed corn alone to yearlings rather than two-year-olds , 
as our experiments clearly indicate that two-year-old cattle grazing 
on blue grass pasture may be relatively better finished than yearlings 
on a grain rat10n of corn alone. Yearling cattle cannot be satisfac-
torily finished under the same . conditions without the addition of 
some nitrogenous concentrates. It is not correct to assume from the 
above statements that it is necessarily better practice to feed corn 
and linseed oil meal or cottonseed meal to two-year-old cattle than to 
feed corn alone because under some conditions the corn alone may 
make a cheaper gain. 
The above statements are somewhat confusing unless we remem-
ber that the character of the gain made by younger cattle is different 
in kind from the gain made by older animals. The older animal lays 
on fat and increase in live weight and the mature animal represents 
rapid improvel :lent in the condition or degree of fatness. This is 
what the market demands. The gain made by young animals is 
partly fat and partly growth. It is therefore more difficult to fatten 
young animals to the stage of fatness demanded by the market than 
to fatten the more mature cattle. 
Supplemented Rations Cost More. 
The general considerations involved in a discussion of the 
cost of foodstuffs is considered under the results from feeding year-
ling cattle on page 320. See Tables 12, 13, 14. In general the supple-
mented rations invariably cost more than corn alone at the prices used 
in this bulletin. In order that the supplemented rations should show a 
greater profit than the ration corn alone, they must necessarily pro-
duce considerably larger gains for the grain consumed. The followin~ 
tables - will indicate the cost per IOO pounds of gain on the various 
rations :-the excess of cost over the corn fed lot and the excess in 
the selling price required to pay for the extra cost of the supplemented 
rations. 
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COST PER HUNDRED POUNDS OF GAIN-CORN ALONE COMPARED 
WITH CORN AND SUPPLEMENTS-TWO-YEAR-OLD CATTLE. 
Corn and Corn and I Corn alone 
Year. Corn linseed cottonseed Corn and 5 mos. Corn 
alone. 
meal. meal. gluten feed. I and lin _eed 1______ 2 rr.os . 
Lot 29. Lot 26. Lot 27. Lot 28. 
1904 I $6·95 $7. 67 
I 
$7 · 70 $7. 61 . ..... .... 
Lot 74. Lot 77. Lot 76. Lot 76. 
1906 $6·47 $6.5 1 $6·59 ... . .... $6.27 
TABLE 29. 
INCREASED COST OF SUPPLEMENTED RATIONS OVER CORN FED 
LOTS-TWO-YEAR-OLD CATTLE . . 
Corn and Corn and Corn alone 
Year. Corn linseed cottonseed Corn and S mos. Corn 
alone. 
meal. meal. ~luten feed. and lin seed 2 mos. 
--
$0.72 $0·75 
. $0 . 66 1904 00 . . ..... .... 
1906 00 $0 04 $0. I2 .. .. . . " $0.20 
• __ _ 4 
TABLE 30. 
EXTRA SELLING PRICE REQUIRED TO PAY FOR THE GREATER 
COST OF SUPPLEMENTED RATIONS OVER THE CORN FED 
LOTS-TWO-YEAR-OLD CATTLE. 
Corn and Corn and Corn alone 
Year. Corn linseed cottonseed Corn and 5 mos. Corn alone. 
meal. meal. gluten feed. and linseed 
2 mos. 
--
1904 00 $0 27 $0.27 $0 .24 • t ••• . .... . 
1906 00 $0.oT5 $0 .047 ' . . . . .. . $0.079 
- --~-.--------------.. -----"-.-- ------ -
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In every experiment the lots fed corn alone made the cheapest 
gains. The only exception to this is in lot 76 receiving corn alone 
for five months and corn and linseed meal for two months during 
the season of 1906. The increased cost of each ration supplemented 
is indicated in Table 29. The increased selling price necessary to 
overcome the extra cost over the corn fed lot is illustrated in Table 30. 
The most important praCtical teaching of these tables is that under 
conditions existing like those in this experiment the feeding of corn 
alone during the early months of the feeding period and the addition 
of some nitrogenous supplement during the last sixty clays is to be 
recommended. 
Comparison of Yearling and Two-Year-Old Cattle. 
In this comparison it must be remembered that in general every 
effort was made to feed yearlings and two-year-olds to the same 
degree of finish or fatness. This purpose was accomplished success-
fully in the year I906 but not in I 904. In the latter year the yearling 
cattle were not as fat when sold as were the two-year-olds and this 
fact has an important bearing upon the results here recorded. 
The accompanyi!1g table exhibits the relative cost of gains of the 
yearling cattle fed as compared with the two-year-olds. 
TABLE 31. 
COST OF ONE HUNDRED POUNDS GAIN-YEARLING AND TWO-
YEAR-OLD CATTLE COMPARED. 
Corn and Corn alone Corn Corn and 
cott()nseed Corn and 111 as. Corn 
alone. linseed 
meal. gluten feed. and linseed 
meal. 2 tTIOS . 
---- -.~--. -. - ----- - -
-_._-
Yearlings ... $6.26 $7 ·3° $7· IS $7. 14 
1904 
2 Year Olds. 6·95 7 ·67 7.70 7· 6r 
--- - --". -.-.-~----
!906 
Yearlings ... 6·35 649 6.58 ... .. . ... . $6.19 
2 Year Olds. 6·47 6·5! 6·59 6 27 
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TABLE 32. 
INCREASED COST OF ONE HUNDRED POUNDS GAIN ON TWO-YEAR-
OLDS COMPARED WITH YEARLINGS. 
-----
Year. Corn alone. 
1904 $0.69 
1906 0.12 
Corn and 
linseed 
meal. 
$0·37 
0.02 
C 
co 
orn and 
ttonseed 
meal. 
Corn alone 
Corn and .5 mos. Corn 
gluten teed. and linseed 
2 mos. 
------ --------1- -------
$0 · 55 $0 47 
0 .01 $0 .08 
TABLE 33. 
INCREASED SELLING PRICE PER ONE HUNDRED POUNDS OF TWO-
YEAR-OLDS OVER YEARLINGS NECESSARY TO OVERCOME 
GREATER COST OF GAIN . 
... -.--_ .. _--... _--...... --_._ ................. ·-·T~~~~ ·~on e 
Corn Corn Corn and Corn and S month •. 
Year. alone and cottonseed gluten Corn and 
linseed meal. feed. linseed 
meal. 2 monlh~. 
--------- - ---- ------- ------1 
$0.138 $0.200 $0.168 
0.008 $0.03 2 
The above tables show that in this experiment there was a wider 
difference between the two ages when each received a ration of 
corn alone. This difference was considerably less when the corn 
ration was supplemented with linseed or cottonseed meal. 
In 1904 thi.! cost of gain on yearlings fed corn alone was materially 
less than on two-year-old cattle fed the same ration. The difference 
between the two ages in 1906 was much less. This may be readily 
explained from the fact that in 1906 the yearlings were fed to the same 
degree of fatness as the two-year-olds while in 1904 the two-year-olds 
were fatter when sold than were the yearlings. 
It is important to note in these results that the ration made 
up of corn alone for five months and corn and linseed meal for the 
last two months of the feeding period produced the cheapest gains 
both on yearlings and two-year..:olds. 
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The results of om experiments for many years with various 
rations and kinds of cattle clearly indicate the value of supplements 
the last stages of the fattening period. The addition of supplements 
during the first part of the feeding period has in many experiments 
been of doubtful economic value. 
This experiment forcibly emphasizes the fact that where 
an exclusive corn ration has been fed during the early stages of the 
fattening period, the efficiency of this ration will be greatly increased 
by the addition of a nitrogenous supplement like linseed meal during 
the last stages of the feeding period. 
THE VALUATIONS OF TWO-YEAR-OLD CATTLE AS INFLUENCED 
BY NITROGENOUS SUPPLEMENTS. 
The efficiency of any ration is primarily measured by its effect 
upon the condition of the cattle. Gain in live weight is not always 
an accmate measure of improvement in condition 01' fatness. Within 
certain limits the fatter the animal the greater is his value in the fat 
stock markets. Other things being equal, the prices paid for fat 
cattle in these markets is a fair index of the degree of fatness of 
the animal sold. The valuations made upon fat cattle by expert 
judges of beef cattle at any given time will, therefore, indicate perhaps 
as accurately as it is possible to determine, the relative degree of finish 
or fatness of the animals valued. 
In 1906 an effort was made to secure these valuations once dur-
ing the fattening period and again at the end when the animals were 
finished and ready for market. These valuations were made by Mr. 
John Alexander and appeal' in the table below. 
TABLE 34. 
FATTENING TWO-YEAR-OLD CATTLE ON BLUE GRASS PASTURE-
COMPARATIVE MARKET VALUES OF CATTLE FED ON 
VARIOUS RATIONS. 
Corn Corn alone 
Corn Corn and 5 mos. 
alone. and cottonseed Corn Ys and linseed 
m'eal. linseed ~B', 
meal. 2 mos. 
-_. 
I 
Lot 74 Lot 77 Lot 76 Lot 7S 
September, .. , , . ..... . .. $6.20 $6.30 $6.50 $6.25 
November 
' \ 
7. 00 7. 00 7·00 7·00 
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It is to be noted in the above table that those rations in which 
a nitrogenous supplement was fed, the valuations made in September 
indicated in ever) case that the supplemented rations made more 
rapid gains than the corn fed lots. The cattle fed on the supplemented 
rations were fatter at the end of five months than were the corn 
fed lots. When the valuations were again made at the end of N ovem-
ber the corn fed lot was equal in every respect to those receiving sup-
plements in ' the ration. It must be concluded from this experiment 
that in a short feeding enterprise, supplements such as linseed meal 
and cottonseed meal will secure a higher degree of finish in a given 
time than a ration of corn alone. In a long feeding experiment ex-
tending as long as six or seven months on blue grass pasture the 
corn is equal in every respect to a ration of corn and linseed meal 
in so far as its ability to make animals fat is concerned. 
It has already been shown on page 302, that it is highly profitable 
to add a small portion of linseed meal or other nitrogenous supplement 
to an exclusive corn ration during the latter stages of the feeding 
period. 
PART IV. 
FATTENING THREE·YEAR·OLD CATTLE ON BLUE GRASS PASTURE. 
SUPPLEMENTED RATIONS COMPARED WITH CORN ALONE. 
TH E R A TE O F G AIN AS AF F ECT E D BY FEED IN G NI T RO GENOU S 
SU P PL E M E NT S. 
Til c r :il c () f g; lin , d l'll' rtnill \,s III ;1 CIII I" i,il- r;ti )ic t',lenl lil t' pr"gress 
II f Ill l' filli sllil lg' prll('l'ss ill f;tllc-I l illg' ,':111 1('. III lil t' 1:t1t1 l' 1ll'11I \\ ' il i s tll il l' 
THR EE·YEAR ·OLD CA TT L E ON B LU E GRASS PA ST UR E. 
S h e ll ed C Ot'I' R a tion . P ho t og ra ph e d Dece mb e r 4, 
190 5, a t th e E nd of th e Feeding Pe riod . 
() ll scr \'c" lila t ill gell cral lit e avn:lge dni ly g:lill S 0 11 Ihree-Yl': lr o ld call ie 
arc relati ve ly 1 ~lr ge. Th ' 1:t1t1 c is :11T:lllged III show Ihe avc rag' dai ly 
g: lin fu r l il e :' 11111111 C'l' fl'cdillg pC'l' iod ,I II I il l' rati l JlI s ClJ rtl al'l ll c, CI)1"Il all" 
li nseed u il IIIC:ti , (,1 m and ('1I [LI IIISl'l', 1 III l'al , alld corn and g luten feed. 
JII I c)o7 I() t ~8 \Vn s i cd 0 11 a rati li ll o f tltrcc p:lrts C' )I"II and Olle part lill -
seed Ill ca i. j)ming lit e saille yca r lo t ')1) \ViiS fed O il oll e part lill seed 
Ill cal anti ~ i x P:lrLS o f co rn 
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TABLE 35 
FATTENING THREE-YEAR-OLD CATTLE ON BLUE GRASS PASTURE-
AVERAGE DAILY GAIN ON VARIOUS RATIONS. 
19"5 
Fifty-one Cattle; Eight Experiments; Two Years' Work . 
. ~--- ---;-- --- .. - ----- - ------- .. ------- - -
Corn 
alone 
Lot 50 
Lot 100 
Corn and 
lin seed 
meal. 
Corn and 
cottonseed 
meal. 
- - - -.- -",---, 1· ,, - " .--- .... 
Lot 47 Lot 48 
2.23 2.00 
Lot 98 Lot lor 
2.76* 3.0 9 
Lot 99 
3.4 1 * 
Corn and 
gluten feed. 
Lot 49 
• In 1905 th e supplements w e re fed at the rate of three pounds pe r 
""ad and p e r clay through ou t the expe ri ment. 'J'hi s is approximate ly in 
the proportion of five of corn to one of suppl ements. Lot 98 received corn 
three pa rts and lins eed m eal one part. Lot 99 received corn s ix pa rts 
and lins eed mea l one part. 
The value of the different rations as measured by their ability 
to produce rapid gains is clearly shown in the records appearing 
in the above table. In 1905 corn and gluten feed and corn and linseed 
meal were about equal, followed by corn and cottonseed meal in the 
order named. 
In 1907 the largest daily gain was made by the lot receiving 
corn and linseed meal in the proportion of six parts ,corn and one 
part linseed meal. The next most efficient ration was corn and cotton~ 
seed meal in the same proportion. The third ration in rank was corn 
and linseed meal in the proportion of three parts of corn and one 
of linseed meal. The least efficient ration was corn alone. 
It is likewise of interest to note that the gains made in 1907 
were generally larger than those made in 1905 on the same rations. 
This is to be accounted for from the fact that the cattle in 1907 
were in thinner condition at the beginning of the fattening period 
than were those fed in 1905. They were also fed for a shorter 
period (five months). In lot roo fed in 1907, one steer was an un-
usually inferior animal and was sick throughout the summer. If we 
eliminate this animal from the results, the average daily gain on corn 
alone would be 2.99 pounds per head and per day instead of 2.69 
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pounds as recorded in the table. With this correction the value of 
corn becomes relatively greater and the supplemented rations do not 
appear to possess any very great advantage for fattening three-year-
old cattle during a five months' feeding period. 
In 1907, the supplement, linseed meal, was fed with corn in two 
different proportions as indicated. I t is noteworthy that the smaller 
amount of linseed meal produced considerably larger gains than did 
the larger amount of supplement. This suggests that with three-year-
old cattle it is easily possible to feed too large a proportion of supple-
ments for the best economic results. 
The general conclusion that can be drawn from the above results 
is that corn and linseed meal in the proportion of six of corn to one 
of linseed meal is the most efficient ration so far as rapidity of gain 
is concerned. 
EFFECT OF VARIOUS RATIONS UPON THE GAINS DURING 
DIFFERENT MONTHS. 
Average Daily Gains by Thirty-Day Periods. 
The arrangement of the average daily gains by thirty-clay periods 
in a table is useful in studying the value of a ration to maintain 
uniform gains at different seasons. Which of the rations fed makes 
the largest daily gains towards the end of the fattening period? 
Which ration makes the 1110st consistent and uniform gains throughout 
the entire season? It will be easy to answer these questions h0111 a 
study of Table 36, presented below. 
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FATTENING THREE-YEAR-OLD CATTLE ON BLUE GRASS PASTURE 
-AVERAGE DAILY GAINS BY THIRTY-DAY PERIODS. 
Corn Periods 
alone. Year 
1905. 
Lbs. 
Lot So 
May. .... 3.23 
II June.... . .. 2.50 
III July .. ...... . 1. 50 
IV August ........ 2.28 
V September... . . 1.56 
VI October............. 1.28 
VII November .... . . 
Average . ...... . .. . 
Periods 
Year 
I907· 
May . ..... . . . . .. .... 1 
II June ................. . 
III July ..... . 
IV August .... . . .. ..... . 
V September . .... . 
Average ... . . . ..... . 
Corn 
alone. 
Lbs. 
Lot 100 
2.60 
3 ·7 I 
Corn and Corn and 
linseed cottonseed 
meal. meal. 
Lbs. Lbs. 
Lot 47 Lot 48 
2.76 2.69 
2 29 2.2+ 
2·57 2.19 
2.31 X. 8r 
1.52 r.29 
2·55 
I 
2·33 
1.61 1.43 
2.23 
I 
2.00 
---- -----
Corni 
linseed 
meal, t. 
Corn ,¥ 
linseed 
meal f. 
Corn and 
gluten 
feed. 
Lbs. 
Lot 49 
3.58 
3 06 
1. 17 
2.83 
1·7.2 
2.50 
r .00 
2.29 
Corn !J-
cottonseed 
meal ?-. 
Lbs. Lbs. Lbs . 
.. ---- .. --.. --.. ---·---1--
Lot 98 I Lot 99 i Lot ror 
2·7$ 3.36 I 3·47 
4·39 3·,56 3. 00 
3. 22 4·33 3. 69 
2.03 1.39 
2.10 3. 86 3. 89 
It has been uniformly true in all of our investigations that sup-
plemented rations have been in almost every experiment conducted, 
much more efficient during the latter stages of the feeding period 
than has a ration made up exclusively of corn. This is again demon-
strated with three-year-old cattle in both the years 1905 and 1907 
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where the average daily gains for the lots receiving corn were materi-
ally smaller during the later stages of the feeding period than were 
the gains made by the cattle fed on corn and a nitrogenous supple-
ment. 
It appears from the above table also that corn and linseed oil 
meal in the proportion of six to one made the most rapid gains and 
these were maintained throughout the feeding period better than any 
other ration. The next most satisfactory ration was corn and cotton-
seed meal fed in the same proportions. The conclusion is also justified 
that corn alone is a much more efficient ration during the earlier 
stages of the fattening period than during the close. 
A Comparison of Yearling and Three-Year-Old Cattle. 
During the summer seasons of 1905 and 1907 both yearlings 
and three-year-olds were fed on the same rations, and it is possible 
to make accurate comparisons of the behavior of cattle of these ages 
on the rations mentioned. See Table 37. 
The results are not altogether consistent unless all the factors 
concerned are clearly understood. It will be observed, for example, 
that in 1905 the largest gains on each ration were made throughout by 
the yearling cattle except the lot feci corn and gluten feed, in which 
case the three-year-old cattle for this year made the larger gains. In 
1907 in every comparison the three-year-olds made a materially larger 
average daily gain than did the yearlings. This amounted, in the lots 
receiving corn and linseed and corn and cottonseed meal, to an 
average of more than a pound a day greater for the three-year-olds 
than for the yearlings. These varying results for the two years can 
only be explained by the fact that the yearling cattle in 1905 were essen-
tially in the same condition at the beginning of the feeding period 
as were the three-year-olds. In 1907, on the other hand, the yearling 
cattle were in half fat condition at the beginning of the feeding period 
and the gains were consequently more expensive, as is always the case 
when cattle in thin condition are compared with cattle in half fat 
or fat condition. 
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TABLE 37. 
FATTENING YEARLING AND THREE-YEAR-OLD CATTLE ON BLUE 
GRASS PASTURE-A COMPARISON OF THE AVERAGE DAILY 
GAINS. 
190 7 
Record of Sixteen Experiments with 121 Cattle. 
Yearlings .. . . 
3-Year-aIds ....... .. 
Yearlings . ..... . . . I 
I 
13-Year-aIds ... . . . .. _ 
Corn 
alone 
Lbs. 
Corn and 
linseed 
meal. 
Lbs. 
Corn and 
cotton seed 
meal. 
Lbs. 
----.. -.. ----1-- -
Lot 4:6 I Lot 43 Lot 44 
2 or 2.27 2.r4 
Lot So 
Corn 
alone 
Lbs. 
Lot 96 
1.97 
Lot 100 
2 .69 
Lot 47 
2.23 
Corn~- and 
linseed 
meal t 
Lbs. 
Lot 94 
r.86 
Lot 98 
'2 ·76 
Lot 48 
2.00 
Corn -~- and 
linseed 
meal +-
Lbs. 
Lot 95 
2.07 
Lot 99 
3·4T 
Corn and 
gluten 
feed. 
Lbs. 
Lot 45 
2. I 2 
Lot 49 
2.29 
Corn and 
cottonseed 
meal. 
Lbs. 
------
Lot 97 
2 03 
Lot lor 
3. 0 9 
A Comparison of the Average Daily Gains Made by Two-Year-Old and 
Three-Year-Old Cattle on the Same Rations. 
Two-year-old and three-year-old cattle were not compared in 
any single year in these investigations, but the conditions surrounding 
the two-year-old cattle and the three-year-old cattle were the same 
during the four years in which these two ages were fed. It will be 
instructive, therefore, to compare the average results from two years' 
experiments with two-year-old cattle and the average results with 
three-year-old cattle. This has been done in Table 38. 
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TABLE 38. 
FATTENING TWO·YEAR·OLD AND THREE·YEAR·OLD CATTLE ON 
BLUE GRASS PASTURE-A COMPARISON OF THE AVERAGE 
DAILY GAINS. 
Record of Sixteen Experiments with 106 Cattle. 
Corn alone. 
Lbs. 
Corn and 
linseed 
meal. 
Lbs. 
Corn and 
cottonseed 
meal. 
Lbs. 
Corn and 
gluten feed. 
Lbs. 
----------.---------- -------- ---------------- --------
Two-year·old cattle .. . 2·49 2.67 
Three-year·old cattle . . . . 2.24 2.70 2.40 2.27 
---- ---- ----------'"---.'"-.--------..:..--------~-
In comparing the average daily gains of the two ages of cattle 
little advantage can be claimed for either age on any ration. There 
is some slight advantage in the average daily gains in favor of the 
two-year-olel cattle, but here again condition has probably been a 
factor in determining the variations observed. In 1905 the three-year-
olels were in higher condition at the beginning of the feeding perioel 
than were the two-year-olds in any of the years compared. It is proba-
ble that, starting with two-year-olds and three-year-olds in the same 
relative stage of fatness, the average daily gains will be essentially the 
same. In this comparison as in most of the others corn and linseed 
oil meal has been somewhat more efficient in producing large gains 
than any other ration fccl. 
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GRAIN CONSUMED BY THREE-YEAR-OLD CATTLE PER HEAD AND 
PER DAY. 
TABLE 39. 
FATTENING CATTLE ON BLUE GRASS PASTURE. 
Eight Experiments with 51 Cattle-Two Years' Work. 
--------,----- ----:c------------------------ --------- --
Year. 
Corn and Corn and Corn and Corn alone. linseed cottonseed 
meal. meal. gluten feed . 
Lbs. Lbs. Lbs. Lbs. 
Lot .So Lot 47 Lot 48 Lot 49 
1&.83 19 [4 19 . 1 5 19. 0 5 
Lot 100 Lot 98" Lot 101 
27.38 28 · 77 28.00 
Lot 99* 
30 . 6 , 
*,1\;oLe. S ee nute, page 3So. 
The investigations with three-year-old cattle (See Table 39) show 
that the lot receiving corn alone consumed the smallest amount of 
grain per day. The differences in the amount of grain eaten by the 
various lots of cattle receiving the supplemented rations were small. 
This is particularly true in I905. In the I907 experiments all cattle 
consumed a very much larger amount of grain and the cattle receiving 
corn and linseed meal ate the largest amount of grain followed closely 
by corn and cottonseed meal. The smallest amount of grain consumed 
was by the lot receiving corn alone. 
The differences in the amount of grain eaten daily in the years 
1905 and I907 are large and need explanation. The three-year-old 
cattle fed in the summer of I905 were half fat at the beginning of 
the experiment. The cattle fed in I907 were in thin condition when , 
the experiment began. This difference in condition had a material 
influence on the amount of food consumed and the daily gains. The 
thinner cattle of 1907 ate more food and made larger daily gains than 
did the cattle of 1905 which were in much better condition when 
the experiment began. 
A Comparison of YeRl'li ng', Two-Year-O ld and Three-Year-Olel Cattle, 
1 i il i ~ Irl ll' 111 ;l t 1111 ' ;11 11<!l1111 I,f gr: lill l':Iil' 1I ill'!" 11: 1.\ is :l1l illlP(J)'I:lliI 
f: lcl ol' ill 1l11'asllrillg 111l' i lll prllll'llll'liI 1I1:I<lC ill Cll lltlili () ll , th ell t il l' 
allility I,) C(lIl SII11 H' hrg<' ,/11;1111 il i('s oj ilTd Illtt ~ t r l'prl':-'(, Il t to a l'l' rt:lill 
(' .\. It 'nl· iti gl l l'l' "rticil' ll c,I' ill lH'd :ll l illl <Ll s, 
W it ;ll i s Ih e ill llil l' I1 Cl' ()f lil e ;Ige o f c;il Ll e IIJlIJIt Liti s i" clm ? JI 
i , "itel l sla lL''' LlI :lt l it\' I) I<ln lil l' l': il l k till' largn lil l' ;l 1I1<JlIIII of g raill 
THREE-YEAR-OLD-CATTLE ON BLUE GRASS PASTURE_ 
Gra in Ration She ll ed Corn, Photograph Taken 
Augu st 9, 1907. 
l'O ll SlllIled, Titi s i s, o i COl lrsc , tril l' if W' C() 1I1Jl<Lrl' illllil'ililial animal s, 
IJlll is il 11"11 w hell liased 111)(>11 tit ' COll SIl lllptioll oi g r ;l ill pCI' tIt Oll S:lIl<l 
1I( IIIIHIs li ve we ig llt ? 
Tallie -l O, tTl' lII"d s tlt l' ;llllOllllt Il i gra ill rtl ll sltilled dail y I)y yea rlin gs 
:lnd tllt "l'l' .\T;lr-() ld s ill tIl l' Yl'a r s ISI()5 a lld 1007. 
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TABLID 40. 
GRAIN EATEN PER HEAD AND PER DAY-A COMPARISON OF 
YEARLINGS AND THREE·YEAR·OLDS. 
Record of Sixteen Experiments with 121 Cattle. 
Corn Corn and Corn and Corn and linseed cottonseed 
alone. 
meal. meal. gluten feed. 
Lbs. Lbs. Lbs. Lbs. 
- - - -
Lot 46. Lot 43. Lot 44. Lot 45. 
Yearlings .... . .. . 14. 65 16.05 16.00 15·c)0 
Lot 50. Lot 47. Lot 48. Lot 49. 
3 yr.-old •.. . . . . . .. 18 .83 19. 14 19· 15 19 .05 
Corn 
alone. 
Corn .:l. Corn ¥ Corn and 4 
linseed linseed cottonseed 
meal! meal ~ meal. 
Lbs. Lbs. Lbs. I Lbs. 
- - ----- ---- --
Lot 94 .. Lot 95. Lot 97. 
yearlings .... . .. . 10 · 58 18. IS 18.05 
Lot 100. Lot 98. Lot 99 . Lot 101. 
3 yr.-olds . . 28·77 30 . 65 28.00 
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~r ABLE 40'-Oon tin ued. 
Excess of Grain Eaten by Three-Year-Olds. 
---_ .. -._---_ . . __ . ... -_._- -_._ ..... _._._._-_ ._--------. __ . _ _ . .,---- -
Corn and Corn and Corn and Year. Corn alone. linseed cottonseed gluten feed. 
meal. meal. 
Lbs. Lbs . Lbs. Lbs. 
-'"--- -------------.~--- -. -~---.- - --
190 5 4. IS 3·°9 3 · 15 3 . 15 
190 7 8.67 Linseed J. 9·9° 4 
... ' .. .. . 12 . 19 I .... 
1 
Linseed J. 7 
. .. . . . .... . .. . , .. . ..... . 12 ·5° ... .. . . - ' .. . ... ' . .. ... . . . . . . . 
Per Cent Excess of Grain Eaten by Three·Year-Olds. 
Corn and Corn and Corn and Year. Corn alone. lins<:!ed cottonseed gluten feed. 
meal. meal. 
Lbs. Lbs. Lbs. Lbs. 
--- -, --.--- -. -,.-.-~ -.- ---- ! . _._---_.- -.~ .. - ..... -- .. -...• "-.. -., 
1905 28·53 19 .25 19. 69 19 ·8r 
1907 46.34 Linseed J. 55. 12 4 
. .. . .. . 73 .52 ... .. .. . " " " . 
The above table shows clearly the differences in grain consumed 
by yearling and three-year-olcl cattle. 
No direct comparison of two- and three-year-old cattle was made 
in anyone year but averaging the results of two years for each of 
these ages we have the results recorcled in Table 41 below. 
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TABLI~ 41. 
DAILY CONSUMPTION OF GRAIN-COMPARISON OF TWO AND 
THREE-YEAR-OLD CATTLE. 
Record of Sixteen Experiments with 106 Cattle. 
Corn and Corn and 
Corn alone. linseed cottonseed 
meal. meal. 
Lbs. Lbs. 
, 
I Corn and gluten feed . 
. _-- --------1 ~:: -.-- I Lbs . - .---- --._ ,-_ .. _ .... -... 1'- -----
Two-Year-olds. 19. 81 21.00 
Three-Y t!ar-olds ... . . 2~ .68 19. 0 5 
Excess of Three-Year-Olds Over Two-Year-Olds. 
2.87 I hs. 4·49 Ib5. ~ 47 Ib~. 2 .21 111 • . 
14·49 % 2 2 . 00 % J I .7(-, % 
The above table indicates that the older cattle consumed a some-
what larger amount of grain than do the two-year-olds. The dif-
ference is not large, but is sufficient to make some difference in the 
final results. If what has been stated before is true, namely, that 
the large consumption of grain is usually associated with rapid fatten-
ing, then it must follow that three-year-olcl cattle will fatten more 
quickly than two-year-old cattle. This has been the uniform result 
of experiments thus far conducted at this Station. The difference 
is not so great as between yearlings and two-year-olcls, but is never-
theless noteworthy. 
DAILY GRAIN EATEN PER THOUSAND POUNDS LIVE WEIGHT. 
Comparison for Different Periods. 
The important factor in the amount of grain eaten is not the daily 
c01;lsumption of grain per head but the daily consumption per thousand 
pounds live weight and in Table 42, the consumption of grain per 
thousand pounds live weight during the different periods and the 
average for the whole period are recorded. 
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TABLE 42. 
DAILY CONSUMPTION OF GRAIN PER THOUSAND POUNDS LIVE 
WEI.GHT-THREE-YEAR-OLD CATTLE. 
Period. 
Eight Experiments with 51 Cattle. 
Corn 
alone. 
Lbs. 
1905. 
Corn and 
linseed 
meal. 
Lbs. 
Corn and 
cottonseed 
meal. 
Lbs. 
Corn and 
gluten 
feed. 
Lbs. 
------ ------ ._------ -------- .-.----.----
I\f ay . . . . . . . .. . 
June ....... .. 
July .... 
August. . 
September 
Octuber .. 
November 
Average ... . . 
Period. 
Lot 50 
7·95 
10.82 
15.38 
14·34 
13.98 
13. 01 
Corn 
alone. 
Lbs. 
------.. ------_ ... _----- -----
May .. 
June . 
July ...... 
August ..... . 
September .. . 
Average . ... . 
Lot 100 
13. 21 
20 . 12 
18.65 
15·5'3 
17 78 
Lot 47 
7.90 
10.85 
1).12 
14 .58 
1907. 
Corn ~. 
linseed 
meal t. 
Lbs. 
Lot 48 
7. 88 
10 · 59 
14 14 
14·39 
Corn l 
linseed 
meal ~. 
Lbs. 
--- --- ----- --
Lot 98 
13 · 75 
17 ·49 
18.63 
Lot 49 
14 ·35 
20.6D 
21. 20 
20.64 
17 . 16 
18·93 
Lot 49 
7.90 
10.66 
10·44 
13·95 
14·43 
Corn~' 
cottollse~d 
meal l' 
Lbs. 
Lot 101 
13·49 
19·59 
20.80 
IS 34 
17·68 
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The amount of grain eaten per thousand pounds live weight 
is least at the beginning of the feeding period. It gradually increases 
up to a certain point which represents a certain degree of fatness 
and then declines slightly to the end of the period. It is interesting 
to note that the decrease in the amount of grain consumed daily 
per thousand pounds live weight is co-extensive with smaller and more 
costly gains. 
An important practical question ever present with the cattle feeder 
is just how long he can afford to feed cattle with profitable results . 
When do the gains become so small in proportion to the amount of 
grain consnmed that the cost of production is greater than the proba-
ble returns? Some light is thrown upon this question by the table 
given above. It will be observed that with almost every ration the 
yearling cattle reach the highest consumption. of feed during the fourth 
and fifth months. The three-year-old cattle reached this period also 
during the fifth month. 
GRAIN REQUIRED TO MAKE ONE POUND OF GAIN-THREE-YEAR-
OLD CATTLE. 
Eight Experiments with 51 Cattle. 
Corn '~ Corn and Corn and Corn ~-
Corn Linseed cottonseed gluten limeed 
Year, Ration. alone. meal ~ meal. feed. meal t 
Lbs. Lbs. Lbs. Lbs.' Lbs. 
-- ------~.-. - .-----~"--- --
Lot So Lot 47 Lot48 Lot 49 
Corn ..... , . 10.09 7. 2 3 8.09 7. 09 
1905 Supplement. 1·35 1.50 1.32 
Total .. ... 10.09 8 ' 58 9·59 8 .41 
Lot roo Lot99 Lot 101 Lot98 
Corn. .. .. 10 . 17 7.70 7. 85 7·88 
1907 Supplement. 1 . 26 1.26 2·54 
Total ... . .. . 10 . 17 8.96 9. I I 10.42 
- ------
In a long feeding period and with a nitrogenous supplement fed 
in the right proportions supplemented rations are mOI'e efficient than 
are the rations made up exclusively of corn. Thus, in I905 as shown 
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in Table 43, the amount of grain required in the exclusive corn ration 
was 10.09 pounds. The amount of grain required when the corn was 
supplemented with linseed oil meal was LSI pounds less; (See Lot 47.) 
The ration of corn and cottonseed meal likewise required .S of a 
pound less grain to make one pound of gain than the exclusive corn 
ration. Corn and gluten feed produced a ponnd of gain for 8-4 pounds 
of grain which was r.68 pounds less than was required in the case 
of the lot fed corn exclusively. We are justified from these results 
obtained by feeding three-year-old cattle in concluding that less grain 
is required when that grain, is made up of corn and some nitrogenous 
supplement, such as linseed or cottonseed oil meal. 
In 1907 the amount of grain required to make a pound of gain 
where the grain ration consisted of corn was 10.17 pounds, which 
agrees very closely with the results for 1905. Lot 98 receiving corn 
ancllinseed oil meal in the proportions of three of corn to one of linseed 
oil meal required 10.42 pounds of grain for each pound of gain. In 
this experiment the addition of a supplement to corn did not result 
in greater economy of gain, but this is probably due to the fact that 
it is easily possible to feed too large a proportion of supplement in 
order to secure the largest gains. In Lot 99 receiving corn and linseed 
oil meal in the proportions of six of corn to one of linseed oil meal, 
the amount of grain required for each pound of gain was only 8.96. 
These results agree very closely with the results for 19O5 with three-
year-old cattle. 
From this experiment it would seem that when the grain ration 
is made up of as much as one-fourth of linseed meal the gains are 
not so satisfactory as when the proportion of linseed oil meal is 
smaller. 
The records for the thirty-day periods also show a much more 
uniform gain in those lots which received corn and linseed oil meal 
in the proportion of six of corn to one of linseed oil meal. Par-
ticularly as shown in Table 44 the amount of grain required to produce 
a pound of gain during the latter part of the feeding period is very 
much larger where corn alone is the grain ration than where corn 
is supplemented by either linseed oil meal or cottonseed meal. 
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TABLE 44. 
CORN REQUIRED TO MAKE ONE POUND OF GAIN-FATTENING 
THREE-YEAR·OLD CATTLE-GRAIN REQUIREMENT BY 
THIRTY-DAY PERIODS. 
Period. 
I 
II 
III 
IV 
V 
VI 
VII 
Period. 
II 
III 
IV 
V 
Eight Experiments with 52 Cattle. 
Corn alone 
Lbs. 
Lot 50. 
3. 19 
6 .00 
10.23 
9 ·37 
15·43 
17·99 
31 .61 
Corn alone. 
Lbs. 
Lot luO. 
7. 0 3 
7·89 
8·59 
r6'98 
I7·38 
1905. 
Corn and 
linseed 
meal. 
Lbs. 
Lot 47. 
3 ·74 
6.56 
S·97 
9. 2 5 
15·73 
9.40 
I4· 82 
1907. 
Corn t 
linseed 
meal i 
Lbs. 
Lot 48. 
6.87 
6·49 
10 .68 
Corn and 
cottonseed 
meal. 
Lbs. 
Lot 48. 
3 .83 
6.70 
7·88 
I 1.80 
18 .67 
10.29 
16 .80 
C o rn ~. 
linseed 
meal t 
Lbs. 
Lot 99. 
6.05 
8.82 
8 .02 
17.56 
8.08 
Corn and 
gluten : eed. 
Lbs. 
Lot 49. 
2 88 
4 .91 
13. 14 
7·S4 
I3 ·94 
9. 60 
23 33 
Corn and 
cottonseed 
meal. 
Lbs. 
Lot lOr. 
22 · 30 
These results indicate that corn supplemented with linseed oil 
meal or cottonseed meal In the proportion of SIX of corn to one 
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of supplement will make larger gains on the same feed than will a 
ration made up exclusively of corn. 
It is also true that less grain is required to make a pound of 
gain during later stages of the feeding period by those rations III 
which corn is supplemented with linseed or cottonseed meal: 
VALUATIONS ON THE THREE-YEAR-OLD CATTLE FED IN 1907. 
Mr. John Alexander of Chicago placed the following comparative 
valuations on the three-year-old cattle fed during the summer of 
190 7. 
Lot 100, corn alone .............................. $ 7.25 
Lot 98, corn 3 parts, linseed oil meal I part. . . . . . . . .. 6.75 
Lot 99, corn 6 parts, linseed oil meal I part. . . . . . . . .. 7.00 
Lot 101, corn 6 parts, cottonseed meal I part. . . . . . . . .. 7.10 
In this experiment the corn fed lot was v.alued higher than 
any of the others receiving supplements in their ration. This seems 
to indicate that mature cattle may be successfully fattened on corn 
and blue grass pasture without the use of a nitrogenous supplement. 
The final finish of young cattle is more improved by the addition 
of supplements than older cattle. 
366 MISSOURI AGRICULTURAL EXPERIMENT STATION, BULLETIN 90. 
PART V. 
OTHER FACTORS IN :BEEF PRODUCT ON. 
AGE AS A FACTOR IN BEEF PRODUCTION. 
Other things being equal the ' younger the animal the larger will 
be the gains in live weight from a given amount of food. No prin-
ciple in connection with the feeding of meat animals has been more 
firmly established than this. If other factors remained always the 
same then the number of pounds of grain required to make a pound 
of gain would be an accurate measure of the efficiency of different 
animals for meat production. Measured by this standard alone young 
animals would invariably be more profitable to feed. 
But in practice other factors may conspire to overcome the higher 
efficiency of young animals in the production of animal tissue. 
One factor which may exert a more powerful influence over the 
gains made than age, is the condition of the animal at the beginning 
of the feeding period. As has already been shown in this bulletin 
a two- or three-year-old animal in thin condition may make gains 
in live weight from the same or a smaller amount of grain than a 
yearling. It is easy to understand from the facts set forth in this 
bulletin that a young animal in fat or half fat condition at the begin-
ning of the feeding period may require more grain to make one pound 
of gain than will a two- or three-year-old animal in thin condition. 
Another factor which determines to a certain extent the age 
of cattle most profitable to feed is to be found in the requirements 
of the fat cattle markets for a certain amount of fatness in the 
animals ' shipped to market by the producers. The fatter the animal, 
within certain limits, the higher the price paid by the buyer. Here 
again it is unquestionably true that the older and more mature animals 
will reach the desired degree of fatness in a much shorter time than 
will young animals. In every comparison in this bulletin between 
young and older cattle, the older cattle have reached a certain stage 
0r degree of fatness in a much shorter time than have the younger 
animals. It has been shown also, that the longer the animals 
are fed the more grain is required to make -one pound of 
gain. It might; therefore, easily follow, that in order to finish young 
animals to the same degree of fatness as more mature cattle that they 
would have to be fed for so much longer periods that the average · 
amount of grain required to make a pound of gain in young cattle 
would be as large as in the case of the more' mature animals. 
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Perl1aps no other factor bears a more important relation to the 
ultimate profits in beef production than does the margin between 
the buying and the selling price, and here again, it is undoubtedly true 
that under existing conditions the margin is wider on mature thin 
cattle than upon more fleshy young animals. The thinner the animals 
the less competition exists between buyers of feeder cattle and the 
butchers. In the case of fat or half fat animals the feeder must com-
pete with the killer, and, therefore, will always pay a relatively higher 
price for half fat than for thin animals. 
vVe must conclude, therefore, that the amount of grain required 
to make a pound of gain is not· an accurate measure of profitable 
cattle feeding. It is also reasOl:able to assume from the facts herein 
discussed that it may often happen that larger profits will result fr0111 
the feeding of mature thin cattle than from feeding younger animals. 
Table 45 records the average amount of grain, weights, and 
gains made by all the cattle of all ages in our summer feeding experi-
ments. This table is not to be regarded as a final answer to the ques-
tion as to the relative efficiency of cattle of different ages because, as 
already explained, it is impossible to eliminate the other factors which 
have a marked influence upon the meat producing qualities of animals. 
The table is interesting, however, and shows that yearlings require 
less grain to make a pound of gain than do older animals. They 
likewise require a smaller total amount of grain to make them fat. It 
must be said, however, that in all of these experiments the yearling 
cattle did not attain to the same degree of fatness as did the more 
mature animals. 
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TABLE 45. 
MISSOURI CATTLE FEEDING EXPERIMENTS-INFLUENCE OF AGE 
-SUMMER FEEDING-AVERAGE OF ALL EXPERIMENTS. 
Thirty-six Experiments with 262 Cattle. 
Yearlings. 2- Year-Olds . 3-Year-Olds. 
Number of experiments ... 20 8 8 
Number of animals used.. ....... 156 55 SI 
Average number of days fed . 194 210 179.12 
Average grain fed to each lot . 3203.8Ibs. 43071bs. 41041bs. 
Average pounds grain fed per tlay and 
head...... ... ..... ......... 16.46Ibs. 2().S09Ibs. 22·91Ibs. 
Bushels of corn necessary to make each 
animal fat. Corn fed lots. . .... . . . 54 bu. 74 bu. 71 bu. 
Average daily gain. ...... .... ... .... 2.141bs. 2.61Ibs. 2 .44Ibs. 
Total gain necessary to make animals fat. 4161bs. 548 lbs. 438 Ibs. 
Weight of cattle at beginning of experi-
ment .......... . . . . .. . . . ... . . 7901bs. 908 lbs. 1304 Ibs. 
Grain eaten daily per rooo lbs. live weight. 16 .48 lbs. 17.35Ibs. I .S·o.,lbs. 
Grain for one pound gain. .. . . . . 7.69 Ibs. 7.85 Ibs. 9 36 lbs. 
Average weight during experiment.. .. .. 9991bs. u821bs. 1524.81bs. 
- ----_ .._-_._--- ---_._ - _ .. ...... _. __ ..... __ ...... _-_ .. _ ... ... ...... __ .. _._-
CONDITION AS A FACTOR IN BEEF PRODUCTION. 
Noone {act is more completely shown in the records of these 
experiments covering five years with many different rations, and with 
cattle of different ages, than that the condition of the animals at the 
beginning of the feeding period has a very important influence upon the 
final result. In every case where accurate comparisons could be made, 
the fatter the animal at the beginning of the feeding period the more 
grain was required to make a pound of gain. Not only was this true 
but in every single experiment as an animal improved in condition the 
cost of the gains became greater. It seems reasonable to conclude from 
the results of these investigations that thin animals fed on a ration 
which will cause rapid gains will, other things being equal, be most 
profitable. 
No very great and important differences hav·e been discovered 
as between shelled corn and shelled corn supplemented with mtroge-
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nous supplements when fed to cattle grazing on good blue grass pasture. 
This statement refers to the first three or four months of the feeding 
experiment only. It seems to be a general rule that in long feeding 
experiments supplemented rations maintain more uniform and con-
sistent gains than does the ration of shelled corn. 
THE IMPORTANCE OF THE MARGIN BETWEEN THE BUYING AND 
THE SELLING PRICE AS A FACTOR IN PROFITABLE BEEF 
PRODUCTION. 
No method of feeding, no stage of condition, and no particular 
age of the animal can avail in producing beef at a profit when the mar-
gin between the buying price and the selling price of cattle is too small. 
Seldom can gain in live weight be produced under present conditions 
(1910), for a less cost than is received for the live animal 011 foot. 
On page 372 will be found a table which indicates the cost of beef 
per pound of gain with a varying scale of prices. From an examina-
tion of this table it will be seen that the cost of beef production varies 
from nine to fourteen cents per pound. 
PORK PRODUCED BY HOGS FOLLOWING CATTLE. 
Feeding shelled corn to fattening cattle is always attended with 
some waste. Under farm conditions not a little corn is thrown out of 
the trough and scattered about by the cattle themselves. A considerable 
portion, depending upon the condition of the cattle and the amount of 
corn fed, passes through the alimentary canal undigested. These 
two sources of waste are sufficient to materially affect the economic 
returns from fattening cattle. It is a universal practice in the cattle 
feeding districts under such circumstances to follow cattle with hogs. 
The amount of pork produced in this way is a very material item in the 
profits reSUlting from fattening cattle. The amount of pork produced 
varies widely. It is affected by the amount of grain fed to the cattle, 
by the kind of supplement used with the corn, by the season and by 
the number of hogs following. 
The waste is smaller from cattle fed ' only so much grain as is -
consumed promptly and the amount of pork produced, therefore, is less. 
Where the cattle are fed in excess of the amount of grain which they 
will consume within a short time after feeding, the waste is greater 
and the amount of pork produced is consequently larger. Undoubtedly 
other conditions affect the amount of pork produced. 
TABLE 46. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE-PORK PRODUCED BY HOGS FOLLOWING CATTLE. 
Eight Experiments-Sixty-eight Animals . 
. --------.-~----
No. of I No. cattle I Age of IT I . I Totallbs. No. hogs Totallbs. Lb.. pork I Lbs. pork Year. Kind of ration. ota gram .. pork per lot. in lot. cattle. ~ d gam In following. 100 Ib,. per 100 Ibs. 
e. I beef. produced. beef. I gra.· ed. 
IShelied corn , linseed meal last 60 daY~ 1 i 1906 70 7 I Yr. 22332 I 3ISO 6 553 17 ·5 2.48 
I 
., 71 7 " IShelied corn .... . .... . ... ... .... . 202 69 2"40 6 503 18 ·3 2.48 
" 72 7 IShelled corn, cottonseed meal. . .... 2240 4 30 90 6 517 16·7 2.38 
" 73 7 " Shelled corn t. linseed meal t... . .. 22.j.60 3230 6 62.j. 19 ·3 2·77 
1907 94- 10 !Shelled corn ~. linseed t ., .. .. '" 24369 2735 7 246 8,9 1.01 
,( 95 10 /Shelled corn .~. linseed meal t.. . .. 2669.j. 30 45 7 112 3. 6 ·4:1 
" 96 10 IShelied corn . .................. . 2750 3 2900 6 354- 12.2 1. 26 
97 10 Shelled corn ~, cottonseed meal t ... 26539 2985 7 398 13·3 1.5° 
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Table 46 gives the essential results from feeding yearling cattle 
with hogs following in the years 1906 and 1907. The figures are not 
conclusive nor very consistent. The results are, however, recorded 
here as the actual results secured in the feeding trials mentioned. 
The amount of pork produced per one hundred pounds of beef 
varies from 3.6 pounds to 9.3 pounds. The number of pounds of 
pork for each one hundred pounds of grain fed varied fr0111 .4 of a 
pound to 2.77 pounds. 
Feeding cattle in a dry lot at the Illinois Station Herbert W. Mum-
ford found that when cattle were fed on broken ear corn and clover 
hay there resulted 6.69 pounds of beef and 1.29 of pork per bushel of 
corn fed 
It is a safe conclusion that in SU111mer feeding as in winter feeding 
economy requires that hogs follow cattle to consume the waste. This is 
particularly important where snapped corn, ear corn, or shelled corn 
make up the major part of the ration. 
THE INFLUENCE OF VARYING PRICES OF FOOD STUFFS UPON THE 
COST OF GAIN. 
The cost of gains on cattle is a variable factor changing from 
year to year and even from month to month as the market prices for 
feeds vary. It is not, therefore, a satisfactory measure of the economic 
efficiency of a ration. It is far better to measure the efficiency of a 
food by the amount of grain required to produce a pound of gain 
combined with its ability to finish animals successfully. But we have 
for so long a time thought in terms of cost of gain that this method of 
measuring results cannot be entirely ignored. The arrangement of 
Table 47 is int~nded to indicate the cost of gain when the prices of 
feeds vary. Tile comparative efficiency of all the rations remains lit-
tle changed by this method of measurement. 
The complete record (Tables 48 to 56) gives the cost of food 
and cost of gain, basing all calculations on "A" values in the first col-
t1l1111 of Table 47. These are the same values as those recorded on 
P·294· 
Lot 
No. 
2 
3 
4 
22 
23 
24 
2.1 
43 
44 
I 
I 
Year'l 
I 
1903 
I 1903 
1903 
1903 
1904 
1904 
1904 
1904 
1905 
190.1 
TABLE 47. 
COST OF ONE POUND OF GAIN WHEN FOODS VARY IN PRICE-YEARLINGS. 
Cost per pound gain. 
A B C D Scale of Prices. 
Ration. $ 0.40 $ 0.50 $ 0.56 $ 0.65 iCorn per bushel. 
28 .00 30 00 32 •00 34. 00 !Linseed meal per ton. 
I 24.00 27·00 30 -00 32.00 iCottonseed meal per ton. 
i 22.00 25·00 28.00 30 . 00 ,Gluten feed per ton ... . .... 
! 
.60 
·75 .1$ ·75 iBlue grass pasture per head per mo. 
I 
I 
cell ts. cents. cents. cents. I Shelled corn .%. . ......... ..... . ..... Linseed meal 7.l: ..... ... . ..... . ..... 7.36 8·7 9. 6 IO.6 I::·: ........ ::::::.:: ... ::::::::: Shelled corn % .. . . . . . . . . . . . . . . ..... . Cottonseed meal 7.4 .. . . . .... . .. . . .... 6·77 8.2 9. 0 10. I 
Shelled corn %. . ... . .... . .... ... 
Gluten feed 74' ... .... .. ... 6.96 8·5 9·4 ro·s I. . .... . . - ..•...••. . • •• ••.. 0. Shelled corn. . .. . ............ ... 6.17 7·7 8·5 9 ·7 . -.. . . ... ... . ... .. .... Corn ad. lib. .. -.. , ......... - .. '" I Linseed meal 3 lbs. daily ..... 7.30 8.8 9. 6 I I. I 
I .... 
. . .. . . .. ' . .... . .. - ... . ... Shelled corn ad. lib .. .. .. .. ... ...... 
Cottonseed meal 3 lbs. daily .... . .... . 7. 15 8·7 9. 6 ro·s .... . -....... -. Shelled corn ad lib ..... ...... .. . , . 
Gluten feed 3 lbs. daily ... . 7. 14 8.8 9·7 10.8 I ..... ..... . ! -, -Corn alone .. .. . . . ......... .. " 6.26 7. 8 8.6 9. 8 ...... '0· . · .•... . . -0. Shelled corn ad. lib .... ........... 
Linseed meal 3 lbs. daily . . ....... . ..... 6.83 8.2 8,9 10·3 ' . ....... -. .. . 
'" . .. .. Shelled corn ad. lib ........... ....... 
Cottonseed meal 3 lbs. daily ..... 6,96 8 · 5 9·4 ro.,') ..... . .. . ..... 
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TABLE 47 --Continued. 
Lot 
No. 
I 
Year. Ration. 
-1----------
45 
46 
70 
71 
72 
73 
94 
95 
96 
97 
! 
1905 jShelled corn ad. lib .: ............... . 
Gluten feed 3 Ibs. dati}' ... . .. ... ...... ' I 
I9°.~ ICorn alone. ..... · · .. · .. · .... · .. ··1 
1906 Corn alone S months ..... . ... . ....... . 
Corn Ys and linseed meal7iJ2 montho ... , 
1906 Shelled corn. . . . . . . . .. ... ·'·1 
1906 Shelled corn t .... . .... ...... ... . .. . 
Cottonseed meal t ..... . .. . ....... . 
1906 Shelled corn t .... .... ..... I 
Linseed meal t .... ....... . ........ . 
1907 Shelled corn %. . . . . . . .. ........ . . .. . 
Limeed meal 74· ... . ... . . ... .... .. . . 
1907 Shelled corn ·~ . ... .... . .. ........ .. 
Linseed meal t. . . . . . . . . . . . . .. . .... . .. . 
1907 Shelled corn alone. . . . . . . . .. .. . . . ... . 
19071shelled corn -It ..•... • .••..• . .•••.... 
Cottonseed meal t .. . . .. . . ... ...... . 
A I B 
~I 
$ 0.40 I $ o·so 
28.00 30 .00 
24. 00 27.00 
22.00 25. 00 
. 60 
·75 
- - -
cents. cents. 
6,48 8·4 
6.18 7·7 
6.19 7·7 
6·35 7·9 
6.58 S.l 
6,49 7,9 
8 ·97 IO .6 
8.oq 9·8 
7 .81 9 · 7 
7 ·97 9 · 7 
Cost per pound gain. 
C 
32 •00 
30 .00 
28.00 
·75 
cents. 
9. 2 
8·S 
8·4 
8·7 
9. 0 
8 . 6 
11.6 
10·7 
IO·7 
10.8 
I D 
\ $ 0.65 
I 34. 00 
32 . 00 
30 . 00 
·75 
cents. 
10·4 
9·7 
9·5 
9·9 
10.0 
9·7 
12·9 
12.0 
12·3 
12.1 
Scale of Prices 
Corn per bushel. 
Limeed meal per ton. 
Cottonseed meal per ton. 
Gluten feed per ton . 
Blue grass pasture pei· head per mo . 
I .. · .. ·· .. · ... .. .. . .. ..... .. 
I ;;;:': .: :;:: ~ : : '. '. : : : ' .. : . : : : : . : .. : : 
I I··· ··· ....... ............. .. . '. 
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'l 
W 
Lot 
No. 
2.6 I 
27 
28 
21) 
74 
75 
76 
77 
TABLE 47 -Continued. 
TWO·YEAR-OLD CATTLE. 
Year Ration. 
1904 ICorn and linseed meal 3 lbs .. daily ..... . 
I904 ICorn and cottonseed meal 3 lbs. daily .. . 
1904 1corn and gluten feed 3 lbs. daily ...... . 
1904 ,Corn alone.... . ... .......... .... .. 
I 19061corn alone.... . . . . . . . . . . . . . . . . .. . ... . 
1906 ICorn alone.... . . . . . . . . . . . . . . . .. . .... . 
Linseed .%-last 60 days. . . . . . . . . . . . .. , 
1906 1Corn %.... ... ....... . .. ......... I 
Cottonseed meal ;13' . .. . . . . . . . . .. . .. . I 
1906 ICorn %...... . . . .......... : ... . 
Linseed meal ~'8 . . . . . . . . . ... ·.· .... ·1 
A. 
1}; 0.40 
28.00 
24 .00 
22 .00 
·75 
cen ts. 
7. 67 
7.70 
7. 61 
6·95 
6,37 
6.27 
6·S9 
6.5 1 
B. 
$ 0 .50 
30 .00 
27·00 
25 .00 
·75 
cents. 
9. I 
9. 2 
9. I 
8·4 
7·9 
7. 6 
7,9 
7 · 7 
C. 
$ 0.56 
32 . ()() 
30 .00 
23 .00 
·75 
cents. 
10.0 
10.2 
10. 1 
9·3 
8·7 
&·3 
8 ·7 
8.2 
------------------------~-----
Cost per pound gain. 
D. 
$ 0.65 
34. 00 
32 . 00 
30 .00 
·75 
cents. 
II.2 
I I. 5 
11.4 
10.6 
9·9 
9·4 
9. 8 
9·S 
Scale of prices. 
Corn per bushel. 
Linseed meal per ton. 
Cottonseed meal per ton. 
Gluten feed per ton. 
Blue grass pasture per head per mo. 
i ·· · ··· . . ...... .. ...... . .... . 
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TABLE 47 -Continued. 
THREE-YEAR-OLD CATTLE::. 
Lot I Year 
No. 
I 
1 I ~ !~! 
I i I ' 
Ration. 
47 190 5 
I ICorn ad lib .. . ................ . ..... . 
ILinseed meal 3 Ibs. daily per steer .. . .. . 
48 19°':; 
49 T90S 
So 190 5 
Corn ad lib . - .... . ........ .. .. . 
Cottonseed meal 3 Ibs. daily . ...... . 
Corn ad lib ........................ . 
Gluten feed 3 Ibs. tlaily ........ . .. ... . . 
Corn alone 
98 1907 ICorn %.... . . .. . . . .. ... . ........... . 
Linseed meal M· .. · . .. . ..... . ... . 
100 
lOT 
99 19°7 Corn t .... .... .... .......... . 
Icottonseed meal t · ......... . 
Corn alone ... . .. .. . ....... . . ...... 1 
Corn t ·.. . ...... ............. .. .... / 
Cottonseed meal i ..... ................ ! 
1907 
1907 
A. 
0.40 
28.00 
24. 00 
22.00 
·75 
cents. 
8.17 
8 83 
7. 62 
8,54 
9. 6 
7.76 
8.21 
7·95 
B. 
S o·so 
30 . 00 
27. 00 
25. 00 
·75 
cents. 
9. 6 
10·5 
93 
10·4 
!l.8 
9·5 
10.0 
9·5 
Cost per pound gain. 
C. 
S 0.$6 
32 . 00 
30 . 00 
28.00 
D. 
$ 0.65 
34.00 
32 .00 
30 . 00 
.scale of Prices. 
Corn per bushel. 
Lin~eed meal per ton. 
Cottonseed meal per ton. 
Gluten feed per ton. 
.~I . 75 I Blue grass pasture per head per mo. 
I 
cents. I 
10 . .') I 
II .6 
c"nts. 
II .8 
]3 .0 
10 .2 lI · S I... . . ........... ... . ......... . 
II.4 13. 0 I ............................. .. 
12·9 I 14·4 I .. ............ .... .. ........ 
10·4 II .8 
II. I 12·7 
10.6 II.9 \ ... 
t:rj 
:>-
H 
>-l 
i"l 
Z 
Z 
Q 
n 
:>-
::4 
t-< 
i"l 
o 
Z 
tJj 
t-< 
C 
i"l 
~ 
(fl 
(fl 
~ 
:>-
(fl 
>-0 
C 
l" 
i"l 
vo 
'1 
U1. 
376 MISSOURI AGRICULTURAL EXPERIMENT STATION, BULLETIN 90. 
COMPLETE TABULATED RECORD OF FEED, WEIGHTS, GAINS AND 
COST OF GAIN OF EACH LOT. 
Thirty-six Experiments with 262 Cattle. 
The prices of feeds (See page 294) given in this table are 
similar to the actual prices paid during the progress of the experiments. 
However, these prices changed materially from year to year and even 
from month to month. Any scale of prices selected would not have 
been applicable to all years. The cost of foods and the cost of one 
pound of gain as calculated in these tables is chiefly valuable as indi-
cating the comparative costs of rations. In Table 47 an attempt has 
been made to give the cost of one pound of gain uncler a varying 
scale of prices for feeds. Attention is again called to the fact that any 
financial statement is only applicable to a very limited and restricted 
set of price conditions. A better measure of efficiency is the amount 
of grain required to make one pounel of gain. The scale of prices used 
in the complete record tables is the same as shown on p. 294 and uncleI' 
"A" in Table 47, page 372. 
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TABLE 48. 
FATTENING YEARLING CATTL.E ON BL.UE GRASS PASTURE. 
1903 Experi m.ents. 
No. of lot, . , ..... , .. . . , .. . ...... , .... . 
No. steers in lot , 
Shelled 
corn. 
4 
7 
Days on experiment .... .. ...... " .. .. . . 214 
Corn eaten per lot...... ' ...... . .... , 23864 
SlIpplement eaten per lot ... . 
Total grain eaten " " , .. . 
Total gain per lot ........ , .. 3240 
Daily gain per steer .. . ... . 2.16 
Daily corn eaten per steer .. . .... . 15 ·93 
Daily supplement eaten per steer. , .. . 
Total daily grain eaten per steer. . .. ... 15,93 
Average weight during experiment... 871 
Daily grain per 1000 lbs. live weight.... 18,28 
Daily supplement per lOOO lbs. live weight. , 
Total daily grain per 1000lbs.liveweight 18 . 28 
Grain per pound gain, " , .. ... . . ..... . . 
Supplement per pound gain., ., .. ,., 
Total grain per pound gain. ... , . . .... , 
} 
Pasture . ...... , .. . "" $ 29.40 
Cost of feed Corn .... , . . ' .. , .. . . ,' 170.38 
per lot. Supplement.. .. .... ... . ..... , .. 
Total .... . . ... . . . . 199 78 
Average weight per steer at close of expt, 1103 
Season's gain per steer ....... . 
Cost per 100 pounds gain. ". , . , .. , ... , $ 6,17 
Excess in cost per 100 lbs. gain over corn 
fed lot "". .., ................... . 
Excess in selling price per cwt. necessary 
to overcome t'xtra cost over corn fed lot ...... . 
----.. -... . ~ ... ...... .................... . 
Shelled 
corn .~ , 
linseed 
meal t, 
Shelled 
corn ~. , 
cottonseed 
meal i. 
Shelled 
corn .~) 
gluten 
feed {. 
---- .. .. . ............... --- -
7 
214 
3742 
2.50 
14·70 
5·57 
1.% 
7·43 
$ 29,40 
148 .78 
97. 24 
275.42 
1213 
2 
7 
214 
2439 1 
3445 
12 . 21 
4 ,07 
16 .28 
893 
13,67 
4.56 
18.23 
5 31 
1.77 
7 oS 
$ 29.40 
130 . 62 
73,16 
233,18 
1139 
S34· 5 492 
$ 7.36 $ 6,77 
1.19 .60 
3 
7 
214 
6375 
25498 
3390 
2 26 
12·76 
902 
14· IS 
1.88 
7.52 
$ 29·4° 
136 .54 
70.12 
236.06 
II 44 
·79 
·33 
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TABLE 49. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE. 
1904 Experiments. 
----- -------- - ---,-------_ .._ ..... _----------
Corn 
alone 
Corn ad lib. Shelled corn Shelled corn 
linseed ad. lib. , cot· ad lib., glu-
meal 3 lbs. tonseed m' J ten feed 3 
daily 3 lbs. daily lbs. daily 
per steer. per steer. per steer. 
--- 1----1---- ----
No. of lot , . .... . . ... . .. .... . 
No. steers in lot. ... . . .. . .... ... . . . 7 
Days on experiment. ..... 210 
Corn eaten per lot.. . . . . ... ... .. ... .. 23 [56 
Supplement eaten per lot. ..... ... ... . 
Total grain eaten " " 
Total gain per lot .... , .. . . ............ . 3I1o 
:Caily gain per steer .. ....... .. . . ' , . . . .. 2.12 
Daily corn eaten per steer. ..... ... 15 .75 
Dail y supplement eaten per steer .. . . 
Total daily grain " " " 15·75 
Average weight during experiment. . .. . . 982 
Daily grain per 1000 lbs. live wt. ....... 16.04 
Daily supplement per 1000 Ibs. live weight..... .. 
Total daily grain per 1000 Ibs. live weight [6.04 
Grain per pound gain.... .. . . . ....... , 7 . 4.5 
Supplement per pound gain. . ... . .... . 
Total grain per pound gain . ...... . .... . 
Cost of feed 
per lot. 
I Pasture ..... ,.. . . . . . .. . 
~ Corn .... ' ........... . 
J Supplement ... ... .. Total ....... . ......... . 
Average weight per steer at close of expt. 
Season's gain per steer. ""' " ..... 
7 ·4.5 
$ 29.40 
165.33 
194·73 
1204 
444· .~ 
22 
8 
2[0 
26106 
50 40 
3II46 
3980 
2·37 
15 · 54 
3. 00 
18·54 
1010 
15 ·39 
2·97 
18.36 
6,56 
1.27 
7. 83 
$ 33. 60 
186·40 
70 .56 
290 .56 
1259 
497·5 
s 
210 
~. IS 
13·74 
3. 00 
16·74 
13·99 
3. 06 
17. 05 
6·37 
7·77 
$ 33. 60 
164.86 
60 .48 
258 .94 
1209 
4$2 ·5 
7 
210 
20107 
44 ID 
3[00 
2.10 
3. 00 
16.68 
13·74 
3· 0 [ 
16 75 
6·49 
1.42 
7.9 1 
$ 29.40 
143.56 
4S·S 1 
221.47 
121 7 
443 
Cost per 100 pounds gain ............... $ 6.26 $ 7.30 $ 7.r$ $ 7.14 
Excess in cost per 100 lbs. gain over corn 
fed lot ..... ". ............... ..... 1.04 .S9 .88 
Excess in selling price per cwt. necessary 
to overcome extra cost over corn fed lot .41.33 . 32 
- -- --'-----_ .• _ .. _._-------_. 
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TABLE 50. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE. 
1905 Experiments. 
No. of lot .................. . 
No. steers in lot. .... .... . ... 
Days on experiment. ..... . ........ . 
Grain {corn.. . .. . . . . . . ... . .... . 
eaten Supplement. . .. .. ... . . . .. . 
per lot Total.. . . . . . . . .. . ..... . .. 
Grain per lot. ... . . ..... . .. . ..... . . . 
Daily gain per steer ................ . . 
Supplement .............. . 
~~~l: { <?orn. . ... . ............... . 
~~~e~teer Total. .. .. . . . .. . .. .. .... .. 
Avg. wt. during experiment . . .... ' . " 
Daily grain {corn. , . " . , ... , 
eaten per lOOO Ibs Supplement,., ... . 
live weight Total . . . , . . ....... , 
Grain per{corn , .. ,' .... . ...... , .. 
lb. Supplement. , ,. . ...... . .. . 
gain Total .................. . . . 
Cost of 
feed 'per lot 
{
Pasture .... ' ........... . 
Corn ........ . ....... . 
Supplement ......... . . . 
Total . .... . ...... . . . .. . 
Shelled Shelled Shelled 
corn ad. corn ad. corn ad. 
Corn lib., linseed lib . , cotton· lib., gluten 
alone meal seed meal feed 3 lbs . 
3 lbs. daily 3 lbs. daily daily 
per steer. per steer. per steer. 
46 43 
7 8 
210 210 
21533.5 21 932 
5040 
2 I 533 . S 26972 
2965 3820 
2.()! 2.27 
14 .65 13 .0 5 
3. 00 
14.65 16.05 
941 
15 · 57 
1')·57 
7. 26 
7. 26 
$29.40 
153 75 
962 .5 
13.56 
3. 12 
16 .68 
5·74 
1.32 
7·06 
$33.60 
156 ,59 
70 .56 
260·75 
44 
8 
210 
218 32 
50 40 
26872 
13 .00 
3.00 
16.00 
958 
13 · ,<;6 
3· 13 
16·69 
6.08 
1.40 
7 . 48 
$33. 60 . 
155. 88 
60 48 
~49·96 
45 
7 
2lO 
311 5 
2.12 
6. IO 
1.40 
7.50 
$29.40 
13,·66 
48 .01 
2t3·07 
Avg. wt. per steer at close of experiment 1153 
Season's gain per steer. . . .. . . .. . . . . 423.6 
Cost per lOa Ibs. gain.. . ........ ...... $6.18 
Excess in cost per 100 lbs. gain over 
corn fed lot... . . . . . . . ... . .. . . . ... . 
Excess in selling price po;,r cwt. neces· 
sary to overcome extra cost over 
corn fed lot. .. ". ....... . .... . .. . 
477·5 449 445 
$6.83 $6.96 $6.84 
.65 .66 
.26 
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TABLE 51. 
FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE. 
1"906 Experiments. 
Shelled 
corn 
-------·----- - - 1-- -
No. of lot ...... . 
No. steers in lot.., .... . . 
Days on experimen I.. . . • . . 
Grain {Corn ... . , ... . . . ... . 
eaten ~upplell1ent ..... .. ... . 
per lot rotal. . .. .. ... . . . ... . 
Gain per lot .. 
Daily gain per steer ..... ' , ........ . .. . 
Daily 
grain 
eaten 
per steer 
( Corn . . , i Supplement. 
LTotal ... .. ...... . . 
71 
7 
210 
1.86 
13·79 
'3 · 79 
Avg. wt. during experiment.. .. . 10':;4.3 
Daily grain rCorn,., . . . ,. , . 13,09 
e.aten p.er lOaD Ibs 'l ?upplement ... . . . . , 
bve we,ght lotal ... ......... I3 .09 
GrainperfCorn...... .. .. ....... .. . 7.40 
lb. l SUflplement . ... . . . .. .. 
gain Total.......... ......... . 7 .40 
( Pasture. ' . . . . .. . :1 $ 29 . 40 
Cost of ~ Corn...... .... . . , 144· 72 
feed per lot I Supplement .... . .. . . . .. . 
l Total ...... . .... . .. " I 174. 12 
Avg. wt. per s teer at close of experiment I ~50 
I 
Season's gain per steer ....... , ... ... .. , I 391.5 
Cost per 100 Ibs. gain ..... . 
Exce~s in cost pE'r 100 Ibs. gain 
over corn fed lot. .. , .... 
Excess in selling price per cwt. necces. 1 
sary tn overcome e~tra cost o\'er corn ] 
fed· !nt. . . ... .. . . .... . . , i 
$6·35 
Shelled 
corn 'J-ii, 
linseed 
meal ;,6, 
73 
7 
2 10 
19.'i78;:~ 
2881;'8 
22460 
. 3 2 30 
2 . 20 
'3 . 32 
1.96 
IS 28 
1089 
J2.~2 
1 .80 
14. 02 
6.06 
.89 
6·95 
$ 29 40 
139·79 I 
40 . 34. 
209 . 53 
13 20 
461 .5 
$6·49 
. 14 
. 049 
Corn alone 
Shelled 5 months. 
corn ;13 , Corn Ys . 
cottonseed I and linseed 
meal J'I" I meal }1l 
2 months. 
---- - - - -.--- - --- --
72 70 
7 7 
.:no 210 
19506% 21 418 
2897.% 9 14 
22404h'i 2233 2 
3090 3150 
2.10 2.14 
'3. 2 7 14·S7 
1.97 . 62 
15 · z4 '5 . 19 
1077. 8 1086 · 4 
12 .31 13.41 
1. 83 
· 57 
14. 14 13··,8 
6.3 1 6.80 
·9+ .29 
7. 25 7· c9 
$ 29 .40 $ 29·4° 
139. 28 152 .<) ! 
34·77 12,80 
203 45 195 . r2 
1298 . 6 13 1 [ 4 
44 I. , 450 
$6.58 $6.19 
.23 .16 
.078 .nss 
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FATTENING YEARLING CATTLE ON BLUE GRASS PASTURE. 
1907 Experi ments. 
_ _ _________ ,.-__ -;--_______ 00 _ 
Shelled 
corn 
alone. 
No. of lot. 
No. steers in lot . . 10 
Days on experiment . .. . . .. " 147 
Grain eaten {corn .. _ . ... 
per Supplement . . 
lot Total. . . . . .. . .. . ... _ 
Total gain per lot 
Daily gain per steer ... 1.97 
Daily grain {corn 00 00 ..... 
eaten Supplement . . _ 
per steel' . Total. '" .... . 
Avg . wt. during experiment 10')1 . 
Daily grain e~ten (C;:orn .. . .. ... Ifl. 15 I 
pe: 1000 lbs. live l ~.up)llelllent ... . . j .. - " ... 
weIght I otal .. 00 ..... i 18 IS 
Grain per JCorn ..... ...... 9.48 
pound I Supplement. . .... . . . . 
gain l Total. 00 00 , 00... 9.48 
Cost of 
feed per 
lot 
( Pasture 
~ Corn. .. . ., . _ 
l Supplement ... . Total.... . . . . 226·37 
Shelled 
corn .~, 
linseed 
meal 
1 
4 • 
-----.-. 
94 
10 
I-f7 
1832,S 
6044 
24369 
2735 
I. 86 
12·47 
4. II 
16 .'is 
1033.75 
12.06 
3 98 
16.04 
6.70 
2.2I 
8,9 1 
$ 30. 0 0 
130 _84 
84. 62 
245.46 
Avg. wt. per steer at close of expt . . . . 1176 1170. S 
Season's gain per steer .. 00 .... 00 00.. 290 273.5 
Coet per 100 Ibs. gain .. 00 .. ... 00 oo[ $7.81 $8 97 
Excess in cost per 100 Ibs. gain over 
corn fed lot ... - . . . . . . . . .. .., . . .. j 1.16 
Excess in selling price per cwt. neces· 
sary to overcome extra cost over 
corn fed lot ... .27 
Shelled 
corn -$., 
linseed 
meal 
. 1. 
7' 
.. _-_ .... _---
9S 
10 
147 
2293fl ·S 
,,755· S 
26694 
IS·60 
2 5S 
18 IS 
1060.2S 
14.72 
2·4 f 
17. 13 
7 · S.) 
I. 2~ 
8 . 76 
$ 30 00 
163.78 
52 .58 
246 .36 
I2J 2. S 
30 4.5 
$809 
.:lS 
Shelled 
corn -¥-, 
cottonseed 
meal ~ . 
.._----
97 
10 
147 
22771.S 
3768 
26539.5 
15·49 
2.56 
Iil. oS 
14 ·45 
2·39 
1(,.84 
7 -(,3 
I. 26 
8.89 
$ 30 . 00 
162·5'9 
45'·22 
237 .81 
122f . S 
0.16 
.04 
-_._- -----_ .._------ - - ----'------'-------- _._--
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TABLE 53. 
FATTENING TWO·YEAR-OLD CATTLE ON BLUE GRASS PASTURE, 
1904 Experi ments. 
- -- --------_.,_._----
No. of lot .... . . ..... . ..... . . . . · . 
No. of steers in lot ..... . ............ 
Days on experiment ....... •••• • ••• 0_ 
Grain e aten { Corn ....... . ... ... per I ot Supplement ... .. . . Total , ...... ., . 
· . 
Total g ain per lot ..... . .... -. . • •• - 0 
Daily g ain per steer ..... ..... .. . .. . . 
Daily g rain {Corn ........ . ........ 
eaten per Supplem~nt . . .. . . . ... . 
steer Total ........... . .... 
Avg. w t. during experiment . ... .. . " 
Daily g ';~~ {com ............ ... eaten Ib Supnlement ..... . ... . 1000 S. T I 
live w eight ota ......... . ..... . . 
Grain p er ( Corn ........ ... ' .. .. . , 
lb. ga in ~ Supplement . . . .. l Total . ....... . . . . .. 
Cost of r~tu<e ... ....... 
feed per ,?orn ......... . . . . . ....... 
lot Supplement .......... · . Total .... . .... ' " . . .. . .. 
Avg. wt per steer at close of experiment 
Season' s gain per steer ... . . .... " . 
Cost pe r roo Ibs gain ... . .......... . .. . 
Excess in cost per 100 Ibs. gain 
ove r corn fed lot ....... , ..... .. , 
Excess in selling price per cwt. 
nec essary to overcome extra cost 
ove r corn fed Jot. .... . ....... . ... 
$ 
$ 
Corn 
alone 
29 
6 
210 
242I4 
24214 
2940 
2·33 
1;1.22 
19. 22 
lIS8 
16.18 
16.18 
8.24 
8.24 
31.50 
172.89 
204.39 
1433 
490 
6·95 
, 
Corn ad. 
lib. and 
linseed 
meal, 31bs 
daily pet 
steer 
-----
26 
7 
210 
28084 
44 10 
32494 
3900 
2.65 
19. 10 
3.00 
22.10 
12l! 
15·77 
2·48 
18.25 
7. 20 
1. 13 
8·33 
$ 36.75 
200.52 
61.74 
299.01 
1490 
557. 1 
$ 7.67 
.7 2 
.27 
<?orn ad. I Corn ad. 
Ilb., and I'b d d I., an 
cotton see gluten feed 
meal, 31b• Ib d 'J 
daily per 3 s ., Y 
per steer 
steer 
27 28 
7 7 
210 210 
28r'<;7 26833 
44 ro 443 1 
32567 31264 
3773 3640 
2·5i Z·48 
19· r5 r8.25 
3.00 3.01 
22.15 21. 26 
121 [ 1200 
15·8r 15. 21 
2·49 2.5 1 
18,30 T7·72 
7.46 7·37 
1.17 1.22 
8.63 8,59 
$ 36.75 $ 36.75 
201.04- 191.59 
52.92 48.74-
290 ·7 r 277-08 
148r r456 
539 520 
$ 7.70 $ 7. 61 
·75 .66 
.27 .24 
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TABLE 54. 
FATTENING TWO·YEAR·OLD CATTLE ON BLUE GRASS PASTURE. 
1906 Experiments. 
No. of lot. ... . .. ... . ..... .. . 
No. steers in lot . ... .. . .. . . ... 
Days on experiment .. .... . .. .. .. . 
Grain {corn. . ......... . ..... 
eaten Supplement ..... .. , ..... .. .... 
per lot Total . . . . .. .... , ....... 
Total gain per lot .. .... ... . . . . 
Daily gain per steer ... ..... ... .. . .. 
~,~\,X {com ... ... .... . ... . ' . ' 
t Supplement . " . . .. .. ... 
ea en T I per steer ota. .. ... . .... . ... .. . 
Avg. wt. during experiment ....... . . . . 
Daily grain {corn ..... . ... . ... 
eaten per 10001bs Supplement ..... . .. 
live weight Total . . . . . ...... .. 
Grain per {corn.. ... . . .. . . . . . . ... .. 
lb. Supplement...... .. ... 
gain Total.... . .. . ... . .. . . . .. 
Corn 
alone 
74 
7 
210 
29863 
29863 
3861. 7 
2.63 
20.3 1 
20.3 1 
1162.1 
17.48 
17.48 
7·73 
7·73 
(Pasture ............. . . 1$ 36.75 
feed per lot Supplement . . , ..... .. . 
Cost of t Corn .. . , ....... . . ... , 21 3. 22 
Total. . . ...... .. ..... 249·97 
Avg. wt. per Eteer at close of experiment 1438 
Season's gain per steer, .... _ . ... . . . , .151.8 
Cost per 100 Ibs. gain,. ... .... . •• •• • 0 $ 6·47 
Excess in cost per 100 lbs. gain 
over corn fed lot ...... .. ... . ... .. ... 
Excess in selling price per cwt. neces· 
sary to overcome qxtra cost over corn 
. fed lot . ....... . ... .. . . . ... . , 
Corn ~, 
linseed 
meall 
77 
7 
210 
240167.i 
3515% 
27532 
3957 
2·70 
16 33 
2·39 
18.72 
!IS8.8 
14. 10 
2.06 
16.16 
6.07 
.89 
6.96 
$ 36.75 
17I..~7 
49. 22 
257·54 
1441.4 
565.7 
It 6·5! 
.04 
.015 
Corn ~. 
cottonseed 
meal -3-
76 
7 
210 
25422* 
374S~ 
29167~ 
3991J 
2.7 2 
17. 29 
2·55 
19.84 
1145.6 
1.5.09 
2.23 
17.32 
6·37 
·94 
7.31 
$ 36.75 
18I.52 
44·94 
263. 21 
1430.7 
570.3 
$ 6·59 
.1 2 
.047 
Corn alon 
5 mo. Corn 
~, linseed 
meal} 
last 60 
days 
75 
7 
210 
28784~ 
99J~ 
29776 
4086~ 
:q8 
19.58 
.67 
20.25 
1178. 
16.62 
·57 
17. 19 
7.04 
.24 
7. 28 
$ 36.75 
205.5 2 
13.88 
256.15 
1470 
S8.~. 
$ 6.27 
.20 
.079 
8 
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'J:ABLE 55. 
FATTENING THREE-YEAR-OLD CATTLE ON BLUE GRASS PASTURE. 
1905 Experiments. 
No. oi lot 
No. steers in lot.. 
Days 011 experiment 
Grain eaten J Corn .. . ..... . 
I t '1 Supplement . . .. . 
per a l Total . . . .. .. . .. . . . . .. . 
Total gain per lot 
Daily gain per steer.. .... . . .... . . 
Daily gr:tin J C;orn. . . . . . . .. . 
t t ') Sllpplet,nent .... .. 
ea en per s p.er l Total . . . . . . . . . . . . 
Avg. wt. during exp eriment .... 
Daily grain ( Corn .. '" ..... , 
eatt:!n p~r rooo ~ Supplement.. . . . . 
Ibs.livewt. lTotal" .. " ........ .. 
Grain per {~~~~~i;m·e·t;t· .. ·.·. : : : : : : : . : : : 
lb. gain Total ................. " 
r Pasture .. ......... . .... . Cost of Corn. . . .. . ... . . . . . . . . . 
feed per lot '1 Supplement.. . .., .. . . l Total. . . . . ... . . . . .. 
Avg wt. per steer at close of experiment 
Season's gain per steer . . . . ........ . 
Cost per 100 I bs gain. 
Excess in copt per 100 Ibs gain 
over corn fed lot. . . . " . .... 
Excess in selling price per cwt. 
necessary to overc:ome extra 
cost over corn fed lot ... . .... 
Corn 
alone. 
-----
50 
6 
210 
2373 1 
23i3 1 
235 2 
1. 87 
18.83 
18 .83 
1447 
13. 01 
13. 01 
10.09 
10.09 
$ 31. 50 
169.44 
200·94 
1643 
39 2 
$ 8·54 
Corn ad. 
lib . , linseed 
meal 3 
Ibs. daily 
per steer 
-"-- - -
47 
7 
210 
23730 
44 10 
281 40 
3280 
2.23 
16.14 
3. 00 
19 14 
1449 
10·77 
2.00 
12·77 
7·23 
1.3~ 
8 , .18 
$ ,6·75 
169 . 43 
61·74 
267 ' 9]. 
1733 
468 .6 
$ 8.17 
· 37 
.10 
Corn ad . Corn ad. 
hb . , cotton- lib., g:uten 
seed meal 3 feed 3 Ibs. 
Ibs. daily daily per 
per steer steer. 
_ .'- - - " _.¥--- --
48 49 
7 6 
210 210 
23736 20246 
44 10 3760 
281 47 24006 
293.5 z8S5 
2.00 2.29 
16 . I.e; 16.07 
3. 00 2 .98 
19· IS 19 .0 5 
T479 149~ 
ro·92 10·77 
2.03 2.00 
I2 .95 12·77 
8.09 7 09 
1.50 I.3~ 
9·.19 8 ,4 1 
$ 36 .7.1 $ 31 .5 0 
169.48 T44·56 
52 .92 4 1.36 
2S9· IS 21 7,4 2 
1688 1730 
4 19 . 3 476 
$ 8.83 $ 7·62 
. 29 .92 
.07 2 .2,S3 
.. __ ._-_ .. _-_._._-
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FATTENING THREE-YEAR-OLD CATTLE ON BLUE GRI'.SS PASTURE. 
1907 . Experiments. 
-- ---,--------_.'¥ " '" --~ .. ----------. .• -.--~ 
No. of lot . . . . .... .. 
No. stce rs in lot ... , ...... , 
Days on experiment 
Grain {Corn .... '" 
eaten Supplement. . .' 
pt!r lot Total .. . ...... . 
TOlal gain per lot 
Daily gain per steer .... ..... .. .. 
Daily r Corn ..... . . grain 
eaten " Supplement .. 
steer l Tot,,1 ........ . . . . . . . . . pt::r 
Avg. wt. during experiment .......... . 
Daily grain { Corn' ... , ........ . 
eaten per 1000 Ibs. Supplement ... . .. . 
live weight. Total . . , . .. , .. .. . 
Grain per 
lb. 
gain 
Cost of 
feed per lot 
{ Corn... . ............ . Supplement. . ... . .... . 
Total .. , ... .. . . .. . ... . 
(Pasture . .. . .. .. 
~ Corn ... . '" 
I :;upple-ment .. . 
lTot"1 ..... . . . . ,' ... . 
Av. wt. per steer at close of eXl'eri1l1t!l1t 
Season's gain per steer .... ... . . 
Corn 
alone. 
100 
7 
147 
2S178 
28 178 
2770 
2.69 
27.38 
27.38 
17.78 
10.17 
ro.17 
$ 26.2,<; 
201.19 
227·44 
Corn ~, 
liaSted 
meal I , . 
98 
() 
147 
J9 lS3·S 
61 90 .$ 
2."374 
243.1 
2.76 
21·7S 
7. 02 
28·77 
14.08 
4· SS 
18.6.1 
7·Stl 
2·54 
10.4 2 
22. ~o 
[36.97 
74. 29 
233.76 
173'l [739. 2 
395· 40 5. 8 
Cost per [00 Ills. gain .. . .. .. . . .. $ 8.2[ 
Excess in cost per 100 Ibs. gain over 
corn fed lot. . . .. .. .. . . .. ... . ... 
Excess in selling pricp. per cwt. neces, 
sary to overcome extra cost over 
corn fed lot '" ....... . ...... . 
·12+ 
Corn ~, 
linset'd 
meal ~. 
----
99 
6 
147 
23 227 
3796 . 
27023. 
301, 
3·4 l5 
26·33 
4·V 
30 6 -., 
16.27 
2.66 
18' '''3 
7.70 
1.26 
8.,)6 
$ 22 .50 
16$.84 
4S·:;6 
233.90 
5 
5 
Corn .~-, 
cottonseed 
meal \ . 
----
101 
6 
14i 
212 77.5 
341$ 
24()9 2 . S 
27 10 
3. 09 
24· 13 
3. 87 
28.00 
1.').24 
2·44 
17. 68 
7· SS 
1.26 
9, [I 
$ 22.50 
15 1 .92 
4°·98 
21$.40 
1870 1809. 2 
502 .S! 45 1 .7 
7·93 
·43 
. 121 .062 
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SUMMARY AND CONCLUSIONS-FAT~ENING CATTLE ON BLUE 
GRASS PASTURE. 
1. Rate of Gain.-The average of five years' work shows that, 
in general, where nitrogenous supplements were fed to young cattle 
the rate of gain was greater than where corn alone constituted the 
sole grain ration. 
2. Palatability.-One explanation of the larger gains is that in 
all cases the supplemented rations seemed to be more palatable and 
were eaten in larger quantities. 
3. Feeding Supplements During Later Stages of Feeding Period.-
The conclusion seems clear from these investigations that it will be 
highly profitable to feed a limited amount of nitrogenous supplement 
during the later stages of the feeding period to cattle that have been 
receiving a grain ration of corn alone. 
4. Grain for One Pound Gain.-There is little difference between 
the various rations fed in this experiment to yearling cattle in respect 
to the number of pounds of grain required to mal?e one pound of gain. 
A ration exclusively of com fed to yearling cattle on blue grass pasture 
was nearly or quite as efficient as were the supplemented rations. 
S. Influence of Condition.-When the animals are in a fat or half-
fat condition at the beginning of the feeding period, the grain required 
to make one pound of gain is increased. The thinner the cattle at the 
beginning of the feeding period, the less grain is required to make one 
pound of gain. 
6. Effect of Rations on the Finish of Cattle.-A better finish has 
in every case been secured from the f.eeding of supplemented rations 
than from feeding corn alone. 
7. Uniform Gains.-More uniform and consistent gains resulted 
from the feeding of supplemented rations. 
8. Supplemented Rations Better for Half-fat Cattle.-The fatter 
the animal the more efficient relatively are the supplemented rations. 
9. Daily Grain Consume d.-The cattle receiving supplemented 
rations ate more grain per head and per day than those receiving 
an exclusive corn ration. The amount of grain consumed increased 
gradually to the end of the fifth month. Towards the close of the 
feeding period there is a marked difference b~tween the amounts of 
grain consumed by cattle receiving supplemel~ted rations and those re-
ceiving corn alone. In 'every case the supplemented rations are con-
sumed in considerably larger amounts during the closing weeks of the 
finishing period. 
10. Limited Feeding.-An exception to 9 is to be observed in the 
year 1906, when all lots were limited in the amounts of grain fed, and 
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this year the cattle were not full fed during the first three months, 
and as a consequence the consumption of grain increased toward the 
end of the experiment. 
I I. Supplemented Rations Fatten Cattle More Quickly.-In these 
experiments a ration of corn supplemented with some nitrogenous. 
material sllch as linseed meal or cottonseed meal fattened cattle 
more quickly than did a ration of corn alone when feel to cattle on 
blue grass pasture. 
12. Efficiency of Rations at Different Stages of the Feeding Period. 
-All rations are much more efficient during the first three months of 
the feeding period. It required nearly double the amount of grain for 
each pound of gain during the last fom months, as compared with the 
first three months of the feeding pel·ioel. This increased requirement 
was less in the case of Lot 70, receiving corn alone cll11'ing the first 
live months and corn and linseed oil meal during the last two months of 
the feeding period. 
13. Cost of Gains.-Under conditions similar to those existing 
in this experiment the supplemented rations invariably cost more than 
the rations of corn alone. The relative cost for each hundred pounds 
of gain was less for the lots receiving shelled corn tllan for the lots 
receiving supplemented rations. 
14. Supplemented Rations Rapidly Increase Values.-In general 
for short feeding periods the supplemented rations increase the value 
per hundred pounds more rapidly than does a ration of shelled corn. 
15. .Adding Supplements During Later Stages of Feeding Period.-
During the last sixty days the addition of linseed oil meal to a ration 
made up exclusively of corn rest1lted in a considerable increase in the 
rate of gain and a consequent decrease in the amOl1nt of grain required 
to make one pound of gain. 
16. Efficiency of Corn Alone.-Measurecl by gain in live weight 
in this experiment feeding a ration made up excll1sively of corn to two-
year-old cattle on blue grass pastme was almost or quite as efficient 
for thin cattle on a short feed as was the feeding of supplemented 
rations. For longer feeding periods the supplemented rations are 
better. (Table 18.) 
17. When to Feed Supplements.-The results of onr experiments 
for many years with various rations and kinds of cattle clearly in-
dicate the value of supplements in maintaining the appetite and in 
securing satisfactory gains during the last stages of the feeding period. 
The value of supplements during the first part of the feeding period 
has in many experiments been of doubtful economic value. 
18. Proportion of Supplement to Feed.-In our experiments a grain 
ration composed of 6 or 7 parts of corn to one of linseed oil meal or 
388 MISSOURI AGRICULTURAL EXPERIMENT STATION, BULLETIN 90. 
cottonseed meal has been more efficient than rations containing a 
larger proportion of supplement. 
YEARLING, TWO-YEAR-OLD AND THREE-YEAR-OLD CATTLE COM-
PARED. 
1. Average Daily Gains.-Two-year-old cattle make larger average 
daily gains than yearlings. 
2. Grain Eaten Daily.-Two-year-old cattle consume from 13 
per cent to 2'2 per cent more grain per day and per head than do 
yearlings. 
3. Grain Eaten Per Thousand Pounds Live Weight.-Two-year-
old cattle in this experiment consumed more grain per day per thous-
and pounds live weight than yearlings. 
4. Grain Required for One Pound of Gain.-Yearlings require less 
grain for each pound of gain than do two or three-year-olel cattle. 
Other things being equal, the younger the animal the less grain is· re-
quired to make a pound of gain. The condition of the animal at the 
beginning of the feeding period is an important factor, and may to a 
large extent counteract the influence of age in determining cheaper 
gains. 
S. Most Profitable Age to Feed.-In these investigations the fat-
lening ' \,)l two and three-year-old cattle has been generally more profit-
able than ~attening yearlings. The chief reasons are 
a. The 'margin between the buying and seIling price is less in the 
~ase of yearlings than in the case of two and three-year-old cattle. 
b. The older cattle fatten in a shorter period. 
c. It is not generaIly advisable to try to finish the cheaper grades 
of yearlings. In our investigations the quality of the yearlings has 
been generally higher than of the older cattle. In spite of this fact 
the financial results have seemed to favor the feeding of the older 
~attle. 
